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mm^i mmm 

mW<D&mi #»IB«»BS:»«-t6JKU^^K, Humanin 

m*m\ a (i) 

Pro-Xiij-Cys- (Leu/ Arg) -Xn 2 -Leu-Thr- (G 1 y/Ser) -Xn 3 -Pro ( I ) 
(5£cp\ r(Leu/Arg)j ttLeui; &Arg. r(Gly/Ser)j ttGly* fettSer-e& »J . 

[«#«2] TE (a) tfcfcfc (b) CMCtfyC^K. 

( a ) : 5 ~ 8 . 10. 12, 13. 2 1 ~ 2 4 . 2 6 ~ 2 9 . 32, 
3 3. 3 7~4 0, fc<fctf4 2fr£&5i¥±U^$*l&7^/^ffl?!!:fr?>&£ 

( b ) K#I#-S§- : 5 ~ 8 . 10. 12. 13. 21~24. 2 6 ~ 2 9 . 32. 
^3_3„ 3 7~4 0., j8JaZ4^2^%rj- zm £V mnZft&7 ? . JMmWl zMs,^ 
. 1 Sfeii&gt©/^ /&#g&. *$c, If A. fcitf/icfctitfiflLfcT^ 7 

iKU Ko 

[W#«4 ] 1 "a 3 <ov^-r*i3tMCffi<ROJKU FfcflHOJKU 

[§giRJg5] LfrbAUJ^ Til ft t- gE^TO U A, 79= H k J - F T 

•SDN A„ 
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ffiSE# 2000-3085469 



#2000-2014 



[»#*9] tragi ^e.4©^-f*i*»tcK««DjKu^y^ f&*m 

[IMl 1] W®«5E«iMMT'fe5. tragi 0fcE«©EI 



«l 0(CK«(Z>SillBJ««. 

[tragi 3] 7A^A-fV-*<3!)^Kf*fel4«&*K:ffl^6ft*, frag 
l 0fcett6>BSMBA4b. 

[1t#gl 5] @E3«J#^ : 4(C|3«©SIIK?!(^5)'5;«DN A*fett-5-<Z) 

«*MRlc«*l»a:^*<a:%»l53i^l«'*^Fft-*'D, tragi 4 ©wf ft# 
KC Hfr pTK 'jA'^f F^-i-Kf5DNAg)ftai^fe ttitffCH' g> ft 5 D N A - 



[tragi 6] tragi 3b^4©t>i i ft^icia«©7K'; k-?* kc»*-*- 

(b) «sKU^^Fi:**l*»t©«^?gtt&tftffi-rsXS, 

(c) KjKU FK:»-&-r««Stt**-r*ft-&«Sj84R"r*xg, fc*tf* 

&. 

[0 0 0 1] 

7* FlcBB-f*. 

[0 0 0 2] 
[&*©&*I5] 
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r r ^2000-201456 

y)\V)\A V-Jg (Alzheimer 1 s disease; AD) tt3Kft****»{CW^S *lT 

Wfcttj£«H<&#ft*$c. #JS»JBrtlfeSt«(intraneuronal tangles), 
3>=f- 1/y KKWWWffi0>tfc (congophilic deuce core) Sr^o^HSS^^A^ 

[0 0 0 3] 

JMStt<B«*ttAD (FAD) ftefSjHi-rBWCjejWfi^fcbTtt. 4g^)M 
teZttfr-zfi V642I/F/G APP (R*tt 6957 ^ / K£#oAPPT*&& APP 6g5 CD 
%<Z» . KM595/596NL APP (NL-APP) . ? V y (PS)-l^gft. £±tfPS-2 

^M&^&l^ (Shastry, B.S. and Giblin, F.J. (1999) Brain Res. Bull. 

4ft, 121-197) . Yamatsuj i S>fct , APPCO 3 -3<7)VB42 !g^.a cDNA fr*$3fc£ffl8ftfifc F 
11 c-»»K:»3aa-&fcf*6D«MlK:3S^S, Zft&OFADJtts^EP^ WSMS 
©*UBJEftSI*jHiU#6i4:a«*bfc (Yamatsuji, T. et al. (1996) Scienc 
e 272, 1349-1352) . ZCDWimi*, »f^**#«^«(D#ftlDJfi«S:fflV^fc^^l 
fCioTtSftfg^tlfc (Zhao, B. et al. (1997) J. Neurosci. Res. 47, 253-2 
63; Luo, J. J. et al. (1999) J. Neurosci. Res. 55, 629-42) 0 Woloz 
infcli, FADB8»3£H N141I PS-2 jfi PC12 «[»lCi3V^T^*fC»«5E©Jt*«: 
l^^Ii:, -f bTFADB85tSE» PS-1 #TU>^«©T3Kh-2/X*9l*-r* 
r"g &jitfibfc (Wolozin, B. et al. (1996) Science 27 4, 1 7 10-171 3? Wolozi 
n, B. et al. (1998) Neurobioi. Aging 19, S23-27) 0 £&fC, PS-lfCO^T 
*k A jS^J&^^B? (trophic factor) (D^Cg.tC J: U St^SftSWSiDi&JEc© 
JMH£#. PS-lSeH#(Z)«3«K:<fcy±#i-S31i: (Guo,, Q. et al. (1996) Neu 
roreport 8, 379-83; Zhang, Z. et al. (1998) Nature 395, 698-702; Guo, Q. 

et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 96., 4125-30) , tfe, SF£S! 
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#2000-2014 
S&tfiStiS (Czech, C. et al. (1998) Neuroscience 87, 325-36) 'ilfcif 

# S Iffl 8S n iz *f l> AX & # * v v oy ft ic o ^ T « Slflft © #jr $ Ji T v x & 

fetf)© (Weihl, C. C. et al. (1999) J. Neurosci. 19, 5360-9; Bursztajn, S 
. et al. (1998) J. Neurosci. 18 , 9790-9) . 4 a©FAD«£T- (V642S 

3£HAPP, NL-APP, PS-l^H#:, £ J: tfPS-2^||#) ©£T2>\ ttMIGPE £ 81 

[0 0 0 4] 

[0 0 0 5] 
[g&g£8?&t--5fc»©^ffi] 
WSfttSftiTC gM7;^VA^V-«SH V642I r^D-fK* 
IftlSI (V642I APP) &|Hra!C9$g?&#feMB» (F11/ECR/V642I) Srfflt 
£UT^6 (H^BI## «000/14204#Bg) . V642I APP# Fll# 

«iWJSK:fiV>TX^4r>f y^SiCJCSiJSrLT^-r*. F11/ECR/V642I ifflflS&x 

Jft^JfcVx. aMMiffH:. r<DFll/EcR/V642I ^JflgS:. V642I APP&C <fc tJfljgSft 
[0 0 0 6] 

1-fcfc>l5>, 7*yA-fV-« (AD) A#«J:»J»3ScDNA5'f^U-&**L, 
, r*v£_hfa Fll/EcR/Y642I SjiBS&lC h 9 >X 7 x 9 */ 3 > It, V642I APP tC 
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#2000—201456 

>>fmft&wivmLfir>*L. V642i app \z&zwmmn 

yE*&n*&$TMte&&?-*mm-?2>ZhllZf&$)Lfc. Humanin (HN) cDNA££ 
-5»hixt^Z\(D^U-y\%. §9Ifc24T S. JWKDiKV I"?? Fftn- FUT 33U 
. AD{C5S^1--5>#SMIS^ -ffcfct., JSE*H©^Tffl#^^©¥»ait*ttADa 
■fr? IV642I APP. KM595/596NL APP, M146L ^l/tiij >(PS)-1, N141I 

PS-2] 33 J; A 0 1-43IC J: U S§# $ *i S tfMMJE ft HPSt & ifctfflBbfe. 
dftfcMU /\>*yhym (HD) /#|t/.MBtt£MB£eM& (spinocerebellar 
atazia; SCA) KHJtLfcjKy == y <J tf- h Q79 Iffi^Slttfflil^'ffc^ 

(amyotrophic lateral sclerosis; ALS) iC|B*bfe Cu/Zn^#ftX-/^-^-^r 
Pf-f XA5-t' (Cu/Zn-dependent superoxide dismutase; S0D1) lEMffc 
Kl**»itt*ttK»0Tli»*fc^3fcjfrofe. HN mRNA i*iHK#&*£t*©tt 
^^CDffeiClSSntV^. HN cDNAft#i|£jJBfl&lC h7^7i?S/a> 

«?anf sans'C^f K#i43ftfe«, sMHRfcai&sft 

il&lO/iHCl/^/HCiiLfc. £©JgF*Lt?lHcHu V642I APPtCfc<&#«*BIB0E*»e> 
- ©^Sft&aft^f ©r+#frMfe#-g-£foT^fc u j t TES HN # U ^ ^ F & $ 

fe, B*©M«-^«F4*ttT?4aG>Aiste : ?'tc#-r*#iS««^ffl&^i/, i~i 

Itftgffl ft ^ b ^ £ HNtK U * ^ F tt*Bfl&©*Hi;fr e> •* 3 ^ 
jtffiPSLfe. jK'J^^KCD«IJi*aE^.TtSttS:»»UfciKi*, 8#g©Cysi:l4 

# S © Ser # SK? *§3^WJflfe. C8A©S8I ft U X * a - ft 5S± ft 

msit, si4i,waaittu^^3.-a?ffifeta*^-4 i fl i a-ftfe. si4u hn ^ 'j^^^- 

F (HNG) li, <gnM (l~10nM) T% 4®-f^T ©FADJtfi^** & ©ro±«5««^M 

At«L/^;i/-e, *£si4Gf§##: (hng) icfev\TttnNi//<;i/T% t>^\^mz.ir 

IW^iWMftflbfe^ C8A (HNA) Kltt*ffl?Sffiliae>*lft^ofe 
. S&K, fMBfc*&/««W«fc#*rbfc*SJIL 3#g©Profrii>19#S©Pro 

* T- ##iH&M«ifg 1C £ o T lit' & *J , © * T* % ?SttC*lt» & 7 Jgg ft # 
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I 



#2 000-2014 



«t5i:iofc„ sue hn jku^^ K{c 2 7* jm&mskzmxhtzte 
«*a«fc**AW&8?#is©iiiaK:**<je»i-<5i:#ji&*i*. 

[0 0 0 7] 

J:tf-e©5pJfflfCBIU J: y 

(1) * (I) 

Pro-Xn^Cys- (Leu/Arg) -Xn 2 -Leu-Thr- (G 1 y/Ser ) -Xn 3 -Pr o ( I ) 
(5£tfJ, r(Leu/Arg)j ttLeui; fe&Arg, r(Gly/Ser)j &Gly£ fettSerl?* *J , 

xn r xn 2 , t3£mn 3 iz*ti?timfticiomm!xr<D&M<Dy$. smzm-t) 

(2) T8E ( a) Sfe tt (h) r § a<S ( 7 ) itf U cS , -Jf- F , 

( a ) m&m^ : 5 — 8 , 10, 12, 13, 2 1 — 24, 2 6 — 2 9, 32 
. 3 3, 3 7 — 4 0, fci:tf4 2^&&5S¥J: 

( b ) Ii2#f#-5f : 5 - 8 , 10, 12, 13, 21-24, 26-29, 32 
. 3 3, 3 7-4 0, J3J:tf4 2 fr&fc£i¥«fc y»^2*l£T 3 ^ SSIB^JlCfc^ 

6# ij p; 

(3) »Si|«M^©»WeDfc»K:fflV*.&, (1) £f-\$ (2) fciB«©tfU ^ 

(4) (l) frh (3) ©v^n^lcie«©#U F£flS©3i<>; Fi: 
©g&Hr#>J^^F, 

(5) (1) (4) ©Vsm^lClBm©^ 1 ;^^ K*3- FfSDNA, 

(6) (5) lCfS*©DN A#ff AStlfe** 2 
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^ #2000-201456 

(7) (6) iZ&m<D'<9 

(8) (7) lCtB*CD«±IBJfi**ilL. »3aS*fcjKU^^KS*«±iWJfi 

*fctt-t®**±»*»e>iajR-rsxss:-gft?, (D (4) ©v^ti^cis 

(9) (1) (4) ®v^ftb»(cK*®4«UX^K«#fififlllciBfl|S« 

(10) (1) ^e> (4) ©HfftjWCBfC*'M^ K*fett (6) (CgBff 

(11) #i»WJB?E«i«!I»n?»*, (10) (CdRCDESaHBJttlK 

(12) #ftSEtt%ff^«l3i5<Z)^l»*fel±t&*K:Mv^e>*i«, (io) fcf2«© 

(13) T/i/ x y/Wv-*9©^l»*fctti&*KSv>e>*i&, do) fcfB«©E 

(14) (l) *g> (3) ©v%-rtiAHcfE«©jJ<U^^ KK:*S#-r*tt#, 

ift&*J>fc< £%15;*^ i/tf-^ KSr-^tf, (l) fre> (4) ©nf *u&»k:K*©jK 
Kfca- Kt«DNAO«B*fc|j:||fflCffl^e»ft5DNA, 

(i6) (i) (4) ©vx-rti^tcfB«©7Ku^^^ Fizm-&-?z>ft-&®(D 

(a) KaKU^^KKia^SWSSlftSa-ttSXS, 

( b ) ws&m t & tt as t § it. 

Jj ' tk. tviBBj&o 

[0 0 0 8] 

X^T (peptide isosteres) *ftT J: V*. dfU^^Fli, ^ 



7 



ffifiE#2 000-3085469 



#2 000-2014 



. fc«F£tt, "C^K«>/ty^jK->, 75;Mi, y^y^sg, *fctt*n/ 

. aW£%iJ:V*. IMffC!** T-fe^-Mb, T^Mfc, ADP'J jtf S/;Wfc, 7^ Kft 
, [75^ (flavin) , ??1/;T?K. 5? * PW«, BIK, flgKS§# 

gttfcffc, J?x*7^ K«m IBU^Mt, t?n^;i,* ^ r-*;i/# 

[0 0 0 9] 

[2BtB<z>|gJ6©7£JB] 

^Kfeftft-r*. Humanin (HN) JffyWKffl??; 

g»J£SJ#I## : 5 {C, »aKU K*3- K1"**-^> U -t 5 ^ 

l/-A(7)cDNABgM^ffB^J#-^ : 4Cgt. Humanin ft . ADKWiftftj»g«»W?B 

fe, Humanin (DY S. JWMMfa~G%>%> HNG (S14G) (H5#J*-5§- : 8) 14, Humani 
n Kits*. 100~1000ftWv^T>*df-^>fXS&*S:a%Lfc. S&C HNG©S§^ft 
T*&5 AGA-HNG (Bi#F#* : 4 2 ) 14 HNG «fc »; *»#*V>JSttfe5%l/fe. 
9J©rf?y FfC{4, Hunan in, HNG, fe«fctf AGA-HNG 

[0 0 10] 

*»9flCJ:y. Humanin (DC^fC FLAG # (DYKDDDDK) Sr^iDLT^ 

; wm&mftm^&wt?±)-z-te^±£WB£nfc (mmms) . ^g>{c, Humani 

ntf)C*4T^/$ (KRRA) £fl&©7 5 ./ ^&C«$ LT*, ^*CD Humain t.M 
*$<DnmUffi¥m*tilsT^rc. (£tt«6) . 3*l<b£>*^4, Humanin, HNG, 
*fcl4 AGA-HNG CDT 5 J »K#IK:3EJ*«:#A"** i t C £ r> T, £*lb£HS^ 

[0 0 1 1 ] 
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#2000-201456 
#3fcf£#» Humanin ©^SEMflsfemv^feS &Kl»ID«:j|P«f Srff V\ Humanin 

©3#B~i9#ifre>fcsi7T^ yas<©3j<y^y^ k (hn-17, 2 1 

3) . ££>&C. HNG ©3#l©Pro^e>19#@©Pro^P)^S3j<y ^^"^ K (HNG-1 
7, E#F#*: 2 4) ©#TS >'»JSai£«I©7Sy'»K:«iJlbT, 

WBTIB-eftofc. i©*»K:«fcy, HNG-i7(fe#ftiliJBJBc!)ar«K:*JC»*T 

l#@©Pro, 6&©Cys, 7#@©Lea. 10~12#H© Leu-Thr-Gly, 17 

*3u tt©AS*B&. feW/*fett*A»CJ:'JiMEt4:i:l:J:'J 
[0 0 12] 

«»&©», »ttKi*ftfl9«i±jB©7T5^»^SA%, m<DT$ JMlzMM 
SSffiT:%>Z>Z.}lT*SbZ>o NHG-17©12#g©GlyteSerT-&oT ; fc> (-f&*> 

-feHN-1 7 ) ., # «BfrWf?ffttfct3feh*».ftV* . 7# J} ©f.eur fflff -^SPfe^ Arg 

(Cga^^T^S^JKU^^ F (HNR; iS^(##: 7) -&figHNi:B#© 
WiftB&fWStt&^l/fc («t«12) . £*i 6 ©*£*»&, *S8K«T?Stt©tft 

w>6;t< y^©^Mtcj; u, ^ne>©3Ku^^ Ftra^*fett*nja±©#« 

o 

[0 0 13] 

-»*Mf©# ! J Ka, ^ (i) 

Pro-Xnj-Cys- (Leu/Arg) -Xn 2 ~Leu-Thr- (G 1 y/Ser )-Xn 3 -Pr o (I ) 
*e>!i:S75 SW0B9i&iS8< TfrVt\4*?-m (AD) tcBBit , r«#ftiM»5E& 
HHH-rsSttSr^-rSJK'J^^K^StV*. r( L eu/Ar g )j tiLeu^fe 

&Arg, r(Gly/Ser)j fcfcGlyli fcteSer-£& *J , Xn p Xi» 2 , J; t>*Xn 3 tt^tl^ 
3fi^lC10^S^T©fiS©T^ $F£L<», Xn p Xiy SJctfXiig 

(t-tn-rtmsic 2-6, o~4, 2-6 ^a©ft#©r$y^, *y»* 
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#2 000-2014 



b<tt-£;fl-F*l»:a»C 3—5. 1~3. &£Zf 3-5 JWl^ 

oZLHtf&Z. *%W<D#V KilLTtt. 4JS»> 2JSS. fc<fctf 4$ga© 

tt^©7^ Xn p Xn 2% £ <fctfXn 3 CD^-TtlfrSl fctt^-ClC. 6^ 

z(D&ot£#v<zf?- fhu £s*a©^f- F^rtfttBKij: ygBt-rsr £#-5f 

[0014] 

Xn 1 ©BJUfcLTtt, *fi;L<<&. Mi« (Arg/Ala)-(Gly/Ala)-(Phe/Ala)-( 
Ser/Ala) # £ %Z J: # - *i £> ©IB?tJfC##iftgg|tf in* *l fcE5U#-£ * 

*l-5 0 I3T% MxH TArg/Alaj ttArg* £ &AlaT-&-5 Z t. fc^f (ffi%«l^# 

) . &&&immt. bra. rmvTs. swL<D*rfr--7ft<Dmm&ztfmtfe>ti.% 

- r <r>)t *>teW.my l,Tl±. Arg-Glv-Phe-Ser . Ala-Glv-Phe-Ser. Are-Ala-Phe- 
Ser, Arg-Gly-Ala-Ser. ifett Arg-Gly-Phe-Ala &£tf#tf £>ti£ a Xn £ 
©BB^Ui: 1/T&, jj*b<tt. (Leu/Ala)-(Leu/Ala)7b>e>^SIB?!(fej: 
r *i 6 ©12^J (c Wg&tfitlx & *i fc KM * ti 5 o 3 © J; -5 &S£T £ L 
T«. Leu-Leu. Ala-Leu. Leu-Ala teZitmf Xn 3 ©fB?!Ii: L/T 

«. #*L<«. (Glu/Ala)-(Ile/Ala)-(Asp/Ala)-(Leu/Ala)^£&.5ffi 

m&zvz.in. ammiz&frmm&tfiax. ^titcmm^t tie. 3 © <t e> &sj 

#I£l/Tte. Glu- He- Asp-Leu. Ala-I le-Asp-Leu. Glu-AIa-Asp-Leu, Glu-Ile-A 
la-Lnu. Glu-im-Asp-Ala J t kZ/fiSHTbiit,. Xu r Xu 2 . Jjj,OTn 3 &W!ffit& 

[0 0 15] 

m mx\*<7*j vm&ftm^mm) tcsws app. ps-i, ttut ps-2 ©^nf* 

(M/U£ V642I/F/G APP. NL-APP. M146L PS-1. gitf N141I PS-2) ©3§JSfC 
<fc »J §l^^3$tl-g»fS. *JfW»flMt^©A|8 (MAtfA/S 1-43) ©SsflufCjcoT 



ffiSE# 2000-3085469 



#2000-201456 



000/14204#flg) C^otllgt53i:^t5. 
[0 0 16] 

Jl#:ift&#&£0!f^t-;ft«, V642I/F/G APP, NL-APP, M146L PS-L * 

fctt N141I PS-23k£©FAD*e«#W3***-&#afcTf* *fcttfcJfeUfe 
v^jKU^^ («*.«Flli(Bj!fiO i:b7> 

^7xnu -5St$RB (Wx.«72t$ra) i§#&> hV *y?Jl/-»Vi 

tiDHAWr^rfta: if) ©iffljt c «fc o r ff o z. t * «rfg-e& s . 

[0 0 17] 

*»W©#U^^Ktt. K#I#-S§- : 5~8, 10, 12, 13, 21 
~24, 26~2y, 82, 33, 3 7~4U, *} J: IM 2 # fe & 4> # J: U 

* fctt*»<or 5 y if a, fcjro^tfe&tffliJLfcy^ y^ffi 

Wfc**, T;V^/N^V-« (AD) KH5i1-S#ftiWJfi5Efe«F«-tS?Stt&*i- 
[0 0 18] 



ffilEff 2000-3085469 



I #2 000-20145 

[0 0 19] 

@EM## : 5 ~ 8 , 10, 12, 13, 21—24, 2 6 ~ 2 9 , 32, 33, 
3 7 — 4 0, £ £Zf4 2frfi>*2>m£ *) 4x3 T ^ 7 IfcBBMfr & U ^ 

#«iWI»3E#IMWK:*K»*:7 3 JWt hng-17 Cfc^T#Jtttfc±iB77 

*fc, J: ysKU KCDft&iMiB 

[0 0 2 0] 



fflSE#2 000-3085469 



#2000—201456 

i, pp. 3-74, MsmtmmA, 1992^) „ f mm^^.m. mm 

fcifiC.}:*; Humanin cDNA (MX&mpm^ : 4) IC^£3|AU Z.tl*m£. 
[0 0 2 1] 

, #*b<&7<7g&500BXJ«l*K <fcy*f*b<&1002S»«l*U i'Jf^K 

I <tt4kDaJ^ ft -£-&■£>. 

[0 0 2 2] 

J: 5 ft»Mtf)« t ^ V^- H ^ 6 g fl K to J: e> fe^ »viK g a: ^ F I; Ctf J K <fl at 

'J'C^fWiUfeiftS. JlflEftEt*. His**", HA#*\ GFP> 

iei, s-b^yzy^^-n (gstj &£ft<¥tf&*i.«. 

i*lfe«E&Klt5— WOsKU^^'f- K ' t fcTS -5 

o 
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[0 0 2 3] 

jMbMtm. mm&. mm&%z) , ;t«s*i:©& -(*!*.& Mm 
, ^fais, m&. yvn-KWtm.. •?u\£*>wt&* y?jm&. v 

v^yn^ x/\9Wt8L* ffilS, ^i>SS. U>=f»*, i/avmUL ^ 

hl. #;i/e^Am£<fctfv^*s/<?A&&£*©7;i/;*j u±!H&m&, 

[0 0 2 4] 

x t- & if m vf e> tv & #3 *i e> ic ftg m 3 *i & v \ . 

[0 0 2 5] 

;ii;*j:if». lid *^-tu>, p-tKodft/ztux o-4-t: Ka^s/? 

1 4 tBU# 2000-3085469 



#2000—201456 
Kigali, 5S1^^ Fli-&JBil*©##ie-&K:*i*'** 3 H fctift 

jSa K f UgSft-j - S fr g i frtt. ia S « C ffi <fr P^C«oTy y^>f ^S^ fedSg- 
SSS. 

[0 0 2 6] 

# ©DNA©fi3(£ttiffflC«JKSn-r, ^J&DNA, ^ J ADNA, cDNA ft*. * 

38lg©DNAlC». fB#J## : 4 T^Sft-SHumanin & 3 - Ft" ScDNA^-g"* ftS 
. * fc, K^i*-* : 5 ~ 8 , 10, 12, 13. 2 1 ~ 2 4 , 2 6 ~ 2 9 , 32 

. 3 3, 3 7-4 0, *fc»4 2KBB*©75/»t::3-K**ffiS©*6*K:ai 
sKUAfifiDilJd, IRES, ■MASSjefl: • ^Sc*ftB»!Mrft*tr) fc^T?*J:V». 
[0 0 2 7] 

#»f|!©>Ky Ka>K£©fefcK:Bv*e>ft$«£M$K*iKti;«i;<, :*:)# 
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(Okamoto et al., J. Biol. Chem. 270: 4205-4208, 1995) , pcDNA-CHOfflflg^ 
(Takahashi et al., J. Biol. Chem. 270: 19041-19045, 1995) , CMV 

^n€-^-^575 h*-C0S|Bfl&£ (Yamatsuji et al., ENB0 J. 15: 498-509 

, 1996) e>*i3#. :i*i<b{Ctl|Sg;**i&v^ 

[0 0 2 8] 

IZ. Humanin fe<fctf HNG ^te, ftmZHt-mMfr^fflmKlZftmZft. 
[0 0 2 9] 

»<Bns»R&jiiiiM^-afea)(Pi ttgfc-r&^ jpy-gas. DNAaarjt^^ jt~tc«» 

w © ji< u ^ ^ k s n - k -r i dna¥* ijvtm a. *° u * 7^ k^dna 
fciTs^tt. ss@*> mmm. &&m* 

fffi©SfiK (BSAfck*) , h^^x^xi'j'a^Kl (y#7x?S/a:vft 
[0 0 3 0] 

. in vivo T»ttMt6»^tt. Mfl0E<D||l1lf<Dtlfi*r2:ft«liairC#iJ^^K^ 
SS5EffiJS!l?S'l4© g tt £ J: * *A\ « a. \im H*©IStt fc * 1" * # y 
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jtfy^^Ktfifcfttf, J»10nM*fett-f*lJ:»JfiV>»fi|Tf*^:©fgtt&a<"r. sK 

K#IM&#K:4M&S;ru IMWEtUrfrr* £©fc»icau 

# y f ftM-r s * * * - &«BBS K.mxt s 3 £ ic j: y , * & 

tt in vivo c^vxr#e«IIK©lifi?ES:llf«^'Sc:i:36 t "e*S. 

©**w©3Ku^^Kftaa*r*ii*i: vivo s^*? 

[0 0 3 1] 

K t 5 DM#«r A ^ftfe^**-?: f * ISIEJtBJ&fe fc SOT S . *^ 

woatyc^Ktt, husk:*** e> in* -s ^ i: {c i y , tfett^tt©^ 1 ;^^ 

[0 0 3 2] 

*J6«K:^a*l*J:'5lC,lb*-&ri6a*,fc Humanin (HN) *'J^^f Kit *ffl 
T*fc«Dj|JlWiStt&3*Lfc. HNGfeit? AGA-HNG JjC'J^^Ftt, $JlnM 

UlLfiyzh ■bKTt l BT a& a 0 ft 5 . a g 7 - *6«iciB v * SIB-fr 

$«Zli:%T'ta. #-©©#:&&&> in vivo fftott) ex vivo X 

aav /I/*) ^\;b^x^-f ;i/X^<^^- ( 

V^Tftfe Robbins and Ghivizzani, Pharmacol. Ther. 80: 35-47, 1998) , 1/ 
hn^-fil/X'^i'il- (Engel and Kohn, Front. Biosci. 4: e26-33, 1999) , 



ffi|iE#2 000-3085469 



$12000-20145 

\sy^f-*74 )1>7.K>7 # — (Lundstrom, K. , 1999, J. Recept. Signal. Transduc 
t. Res. 19: 673-686) taH Srffi^S ZL tf)^k. <Z>tlZ> Z\tie>iZfflmZtl& 

[0 0 3 3] 

^V>T#g«IIia©M5E^Z:SZ:i:A^e>^{C§tvT^S (I. Nishimoto et 
al.,1997, Adv. Pharmacol., 41: 337-368) „ Z.<D$g{8fej£iZi£, APP (I. Nishim 
oto et al.,1998, Neurobiol. Aging., 19: S33-S38) ~f U ± U > (Nishimu 
ra et al., 1999, Clin. Genet. 55: 219-225) <Z>&£a£>tS'f£-fE;#R# LTV 

SM®SSI&5BlC^Hi-S^«5:^R&-t-5>3i:%-5r|gT-fe-5 (T. Kirino, 1982, 
Brain Res., 239: 57-69) 0 ^-CDfffi. j|*S:ff^t-^>y^ (M.H. Polyme 
ropoulos et al., 1997, Science, 276: 2045-2047) , tK^/^-ffi V- tf-/J^(L 
ewy bodies)^ (M.G. Spillantini et al., 1998, Proc. Natl .Acad. Sci . USA, 9 
5: 6469-6473) , # V yfelzfto ffi$k& if *», «&*WB&©*J*fc«:S. * fc, 

Appoww^f-tf** aplpi t>\ ftt&zyu-vmmtamm&te^t^toti 

TV^ (Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) 

* 7 a - e imm % tegre > t ro <»*m l & s . 

[0 0 3 4] 

ftfeb jw*tttctt. n*^>taM*, fitftttt JLftM. mm&k 
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[0 0 3 5] 

KttA. &wmfi. mmft. £&ii.mnmizftt>ti$z 
3fc«ttT*#«#»*K:i*A-t5©#s*bv*. m#©$M», *ml 

jB*#f?tt, man. &#©#m^¥i&. u 

[0 0 3 6] 

T*2bM,i, 4>&<&*i lnM«±, *ff*b<tt 10nMJ6t±. <fc l J#£b<tt lOOnM 

i*ifcH*©#«*i«0E«Wflift*"t«*»©*c**ita:» ^&<i:=fe ipmj^±, 

Jf * b < it IOpMJKJi, £ »; * b < lOOpMJ^Jt. *Uff*L<B lnMJSSJtJt fc. 
&&.£3lC&#3il&'<£'?*&&. AGA-HNG HNG©jR#©— *» 

ic i o t ian^s t « 3 t # Hfig -e & « . 

[0 0 3 7] 

■*-/Hftf*li. «X« HN ^HNG3&i?©*«W©3Ky<^ K. Sfeli-ttlb©* 



ffiSE# 2000-3085469 



#2000—20145 

#l#©f£«J*, ^©#&tCt£oTfT?::i:#T*£S (Ed. Ha 
rlow and David Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) „ 

zf K ©$§3lg© tft ffl ft KlfUM -t S 3 ^ # Bfig tj & £ . 

[0 0 3 81 

Humanin % U < (4 Humanin K©Jl* * &tt#jRj|US&-£trtfflWl*» 

k©<st*<, ad sir trf*« * & « * © « <z>M£tt & a <D&m¥& it^-gtrnfe tc 

. t$*Si:lTtt, Humanin ffi#fc«^fcRIAiSK: J: »J. Jt**fett 

[0 0 3 9] 

*f§^©m»«> *fSW©^>/-?^KfcM^-r-5i5sy> -?©st#:®T>T-efeoT 

=&«fcH. Fab, F(ab') 2> Fv, * fc **l ^©^45^*^**1 5. £ 

[0 0 4 0] 

#2§f?m*fe, Humanin fta-FI^MA (K£f#* : 4) £ &■£©«»£ 
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refill fctt, ^&<i: ; foi5«©5tMbfe5t^ U^KM^cT'^lcffl 
*t«aj*e& iff, 70%Rh, L< tt50%«±, «fc»;#*L<tt 

8o%«±, a&c#*b<»9o%jeJi± (M^«95%«±) ©ai»Kja±©H-f£ 

£;£-i-*t«J:^o U#f©|i5-1£tt> TAltschul, S. F. et al., 1990 

, J. Mol. Biol. 215: 403-410J lCfB«©#&(Ct£o T&Jg-f £ £ t tfT'S-S,, 
[0 0 4 1] 

;1©J:-5&DNAIC&, #380)! F&3- F"f -SDNA^RNAWfeffl^ifipKC 

Mv\S^D-^y9>fv-, #JMS©:Jty -"C^ F © 2831 £«J$!l-r &£&>©* 

* i/*^ FXtt*? i/*^F»*fr (lx.il r>myx*V35i>? w^F 

ifltffliwE u-r , 5- {K ite aMMM^Baaii^ * y & g fe# j»-t a 3 

[0 0 4 2] 

r©id&x? u (a) *»«©jKU'<^FIc« 

^SgHSfsm (b) *»9l©*U^^Fi:a*»»i:©*g^?gf£ 

s^fntsii^ feiof (c) #?Ms©#y"c^ FKUg-^-rsnsttSr^-rsfl: 

[0 0 4 3] 

*. *mma>'#v*'?f' fh:*k3*itv*t%ij:v>. nmtvxte. 
sstasm «3t**tK:j:s*ai, if > * s? j * 5/ >f r. > c j: 

[0 0 4 4] 
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[0 04 5] 

^ K £ tg&-i- & * y g & 9333 u t v ^ s z: £ tf^m s ti * M * ttSBBS © 

[0 0 4 6] 

S£*iSM8mu<«ifflIJ& HlfcgiUI. Fiifc£©#«iMft) 

n y 7- -f > y^lC J;iJX^;-r>/fLt(J, GAL4 DNA£g-£«& if© DNA*g-£ 

i ftC^g) jB^Bfeg U T^gStgo » » g * > » g 1: g>llS 6 fcffem- S 

[0 0 4 7] 
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V 

l£ mffiM. PC12^fflfla(L.A. Greened J:t>*A.S. Tischler, 1976, Proc.Natl.Aca 
d.Sci.USA, 73: 2424-2428). NTERA2ifflfl&(J. Skowronsk i £ <fc t>*M . F. Singer, 1 
985, Proc.Natl.Acad.Sci. USA, 82: 6050-6054). SH-SY5YM(L. Odelstad et 
al., 1981, Brain Res., 224: 69-82) ^a^tf^tl 
[0 0 4 8] 

BIAcore*U8)fciO . ^ft&O)* * U -~y>flZ. 3 > h V TfrT 5 X h V 
[0 0 4 9] 

V642I APP cDNA tt£t|9fB*S tlT V^S (Yamatsuji, T. et al. (1996) Scien 
ce 272, 1349-1352) . PS-1 cDNA (D M146LSES#fe <kOP PS-2 cDNA (D N141I 
lE^ftBU ^iX^tfl Peter St. George-Hyslop1#±: (Sherrington, R. et al. ( 

1095) Nature 375, 754-760) , fe J: Luciano D' Admioff± (Wolozin, B. et 

al. (1996) Science 274, 1710-1713) <fcy*»S*lfc. #|gffi«T?JBV*fc£-t 
(DFADiHS^li pcDNA (Funk, CD. et al. (1990) Proc. Natl. Acad. 

Sci. USA, 87: 5638-5642) tCH- FS *lTV^ 0 S0D1 cDNA (7) ALS8HMH 
ffc (A4T. G85R. G93A) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 
185-8) . PDN-E/G5H-Q79 Shoji TsujifS± (Niigata Uni 

versity School of Medicine, Niigata, Japan) „ £ <fc tf- Akira Kakizukat#± 
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(Osaka Biomedical Research Center, Osaka, Japan) J; »J Urgff $ t\,1t 0 
[0 0 5 0] 

Humanin £ 3 - F"f S ^ F pHN HN cDNA £ pFLAG-CMV-5a^ ^ # - 

(pFLAG) (Eastman Kodak) CD/KU ? D -=.yW<{ h iC#ALT#^Lfe„ "T 
&;b^ pFUG-CMV-5a^^x$ F£ EcoRI Kpnl X'VJmL. HNfcrr-F 

■tZ>1zyX*V 3Z 9 Is*?- F (5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTAC 
TTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC-3' /@B3?!I#-§- : 1) £7> 
^^-y=f5f^b'^-5 L F (5' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAG 
AGACAGCTGAACCCTCGTGGAGCCATGGTG-3' /BB?!I#^§- : 2) 

ZL<D-7^mZ Ftt. FLAG # ^ (DYKDDDDK) tfC^fC^UfcHumanin^U <^ 
f KSMtS. ^MHNSrn- Kf5 pFLAG^^X^ F (pHNGiS J: £F pHNA) «, 
pHN^b Quick Change Site-directed Mutagenesis Kit (Stratagene) £:fl!Jl^T 

mmLtc mm*. w.&i&mmpm%.mz£vmuL& 0 hn-egfp^xs k© 

mmat. *THN2:n- F-T-S-fe^Xfe *O t T>^-fe>X^U df*^ F& 
'J>MLfct, 951C3^-T'T-- U >ygcjjr, pEGFP-N3^>? * - fClontech la 
boratories) ©EcoRI-KpnIgp&£ T4 DNA^-f ^f-X tC J: V 9 n L 
fco bF^U^^ FTsHN) feitJt^Jg^b^-a-^JKU^^ F«95% 

JSUiiafirSgLfe^Srmv^ ^HN (sHN) <fe Offfi(D^o^©^HN^7K 

^m^#e>*lfco ifiFLAGjfiftte Eastman Kodak (M2^E 7 ^ □ , Cat. # 
IB13010) fr&RAl/fe. A/3 1-43 fcfc BACHEM (Cat. #H-1586) «fc»;«|Abfc. ftfi 

[0 0 0 1 ] 

pEF-BOSfCn- KS*lfc»31cDNA5>f -tt. W$ZffiG>1S'< F^>f>tC«c 

^JKUA" 1 " BNA&jftfflL,"C*Ssbfc. 3^UA + RNA», Notlgp&£-§-tfBfc^2t- >J dfdT 
^5 V - £ ffl V* X Mm^- h fc. -2fs:»cDNA{CEcoRI-BstXI 

- (5'-pGAA TTC ACC ACA-3' 3' -CTT AAG GTGp-5' ) &7^f^-bU No 

tlTJ-WWrbfc. teiHHWA&fifcV^fctfe. cDNAti pEF-BOS © BstXI-NotI ffiR\Z.^> 
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-Y^-KU ND3Kb-i/3>fCj:'J XL1 Blue MRFIfc^fMEifcbfc. 

30ft7-f 79 U — !M Xfe«fct;#A»r^©¥i^-y--f Xte^-ft^ft 3.2X10 6 cfu/ 
16ml 0.9kb T?&o7c„ 

[0 0 5 2] 

FlllHflg (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3 
499-3503; Yamatsuji, T. et al. (1996) Science 272, 1349-1352) 18% *J 
ismtSkmQW&JiZfttSiyoftZ^ti HamF-12 Weig*bfco 6Vx.Jl7U 
- h±KL 7X10 4 /<?i;i/(Z)F11^5:SI%. 18% FBSfc-g-fr HamF-12 igJfiT* 12 
~16B£|H##bfe«, FADitfe^&n- F-f S^X^ F£. HN?:n— F"f~-5>7 
5^5K (PHN^) 'j5is7i^S/3>fCj;y«0##^T3ltraF^ 
>X7if h b (FAD cDNA ft^^XS. F Ug, HN cDNA ^^^X^ K 1/* 
g. Lipof ectAMINE 4#U Plus^ 8a D , 18% FBS£-g-fr HamF-12 fiT'2H 
^#bfe„ *(D&mf&* 10% FBS&#tf HamF-12 ««KL£i)tU $e.lC67^ 

tCcbtjaaiB^B^ai^bfc. hn gju^±_liMiA/£^^M: f iubib ( 

6 h±X- 7xio 4 /tfx/u) tCjfo}f##£TT-±!2i:ra«ltc FAD* 

-&?¥3^k h 5 y X ^^yi^bTWFBS 5: -^tTHamF-12 Wff 2 B$IBfJ&SlT 
1£-<r&jg,K© HN tKU F£*&C 10% FBSSr-g-t? HamF-12 igiffiT' 67 

BfrHMU h U 7 <ffe>f lC<fc l Jifflfia5ES:iS!f^Lfc 0 SODlfflALS 

cDNA =fc0*HfC h5>X7i^7 KU ©80*«:fTo fe. 

[0 0 5 3] 

pHNIb 7i? hbfe FlliMB©«tt±» (CM/Fll-pHN) 

ttU F11«HI I !HC PAN feUaK7a:»£.'3V t CTJ<il«^trtETT?3^rah9>X7j: 
(pHN Ug, LipofectAMINE 2/il, Plusf*^ 4/il) . 18% FBSfc-g-fr Ham 
F-12 f%i&-V2mmtg^hfc. ^(D&tBi&Z; 10% FBS£-^fr HamF-12 igi&lC^gl 
L, £ e>tC67BSMSi£§ib£ 0 iCO«#*flS&liaat«lfc»bT CM/Fll-pHN £b 
CM/Fll-vecli, P FLAG?:F5>X7x^ hbfeFliaH8S^e>l«^{CbTI8igb 
CM/Fll-pHN, CM/Fll-pHNG, feitf CM/Fll-pHNA ©>f A J -fU y hMtir 
, BK^ll«?b35:VN*&*^K:-/n-rT-^-f >ttf^f-*^^;i/ (Boehringer M 
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annheim, Cat. #1697498; 2mlCDs|W7MCl^£:?5l;fr U M*}© 1/25 ^fegsJUL 

T-2|5J&}£U 30^ 1<X>MV 7 7- [lOmM Tris/HCl (pH7.5), 
la* EDTA, 1% Triton X-100, 33£Zf l^/SOmltf^n -if >f > t: If # 

OOOrpm-eiO^S^L. Jt«£Tris/Tr icine>!r>*A&l& LT-f Ay <y hjg#f 
IC&Lfc. Tris/Tricine>f;i/«M^»^ i^BaiB*$tvfc«fc ? fCffo fc (Schagg 
er, H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179) „ 
[0 0 5 4] 

F11/ECR/V642I ffiMl*. ^t>$4 V>fl#M V642I APP ^LV°=y7.% F£M 
V^TiU&bfc. *1% gam^VZ- pVgRXR (Invitrogen) 5: Fll^BSlC^A 
U ^nKI^<Zeocin^(Cj;y. i^^V>S§«: EcR tl/f;^ KX*g 
ft RXR ©W^SScJEKiiftSUJft^S FlllfflB (Fll/EcKWJfi) £*lf£bk. #n 
fc°-(Z)aiir^r-f y>f5^1E^JS:^i-^ pIND s<#$- (Invitrogen) fC V642I A 
PP cDNA & a2JU Fn/F.cRM^tC K^^V^ K L l&JL G4183ljR»fT-»fr 
o BS###UC«fc»;, F11/ECR/V642I »S?D-^>^Lfc. Fll/EcR/V642I SB 
fl&WU 18% FBSfcjft£**tfe*tr HamF-12 J&ifiT*#atLfc. X* y >ft««D 
ttftC, SBJgS: 10% FBS^ftTT* 24 Bf|ffl##Lfe. -£©*, 10% FBS#£TT'HH 
BS^*?StX^ #*-fV> (40/^M Ponasterone; Invitrogen Cat. #H101-01) & 
SSflDLfc. x**-f yi/*SS!K:j£«LT, #Fll/EcR/V642I «fflj^T'«fflSS5E^® Z 

y, ^»jfitfi©iWJiB?E©jt*tt«iaft 72 mraT* 6o~7o%, 96 writs 

0~90%tC3tbfc o F11/ECR/V642I fflfi©XICft||l!&flMfr tt, ai3fc8B*S4xT^ 

■s (miR&Bga-g' wooo/i4204#m) . 

[0 0 5 5] 

X?*f>f y>&f|Hfc Fll/EcRWlBCDJUHTl*, Fll/EcRiMl & 6 <7 x;i/y* 1/ 
- h(C 7X10 4 /^x^T-fll^. 18£ FBSfc^tt HaniF-12 igifcT* 12~16 RftWS 

fc„ 18% FBS^^tl HamF-12 ©it' 12~16 BfrlSUSHI Lfctfe, MflS&10% FBS£ 
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•gftr HamF-12 ^2^11, i?#-fV> (Ponasterone) 
bfc (HM 40^M) . Xiry>f y>T?«3l«72*H^CDli»jBfcai*bfc. £ 
A HN fly*?"*- K ft JBV^fcSflrCtt. ^fflflglC FAD«e^-S:Jfil?»*#«£TT*3l« 
HHttC h7^7i? h U 18% FBS&^tf HamF-12 igJfiT* 12-16 B£|3ig« 
U &*&«&© HN /KU^^Ki: 10% FBSfc#t* HamF-12 #iTC2llSIB# 
#U 40#M © Ponasterone £igiSK8s2lD X? $f>f V >7fA3l4ft72#n 

T<D»«0E&, hy^>^'-n/-*»Ty'fe-flCj:U»jebfe. HD/SCA§§5t Q79 c 
DNA tliCF7>^7x?M, *©«rft#tt®»»S:f?ofc. 
[0 0 5 6] 

Sumitimo Bakelite) fcfflv*, m6&&&~F1S <fc #N21f :7° U * > h©#^ETT?, 
J^I«iH«$tlfeJ:dfCff o£ (Eksioglu, Y. Z. et al. (1994) Brain Res. 644 
, 282-90) . i©*SKlJ:y««Lfettr»©*6ltli>98%T»ofe. WJ?Ufc# 
& (1.25Xl0 5 /9x/l/, 250 /* Hgife/-? i^) tt, lOnMSfcfcfcilO^M© sHN 
^^K#ftT^fea##tTT' 16 «rM>ru>f hfefrvv lefCjS^ 

© sHN/KU^y^- Fffl#ftT*fett##4Tt% 25#M© A 5 1-43 T? 24—72 © 

£fc#>, A/81-43 CJ:*i»Jfi(0«aitt*©J:^K:fft>fc. *"f. *V^«©^S 

(125^1) £f§Tfe,, f Lt, 50aM © A/8 1-43 ilftlC^Lfcag© sHN 
t?^Aa«>rfcv^«f»*:*ifi 125^1 &ig#{C;&n*.£o 
[0 0 5 7] 

JHSHRK: 50*1© 0.4% h (Sigma, Cat. #T-8154) &fln*. ( 

tttiRK 0.08%) % sST'^-a-bfeo h y A>y;i/-^5:*nx.T^e>3^rt{c 

o LDH7 vfe>ni, «tftS:«rtlUfe«H6 6MlS:iry^y >^LT, * 
•y h (LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601 

) fcfflV%T*rofc. *;i/-fe>f >Sftfett* «t&iB*Sftfe«fc-5K:LT45ofc (Bozy 
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czko-Coyne,D. et al. (1993) Journal of Neuroscience Methods 50, 205-216 
) „ figifitClJ. 6/tMOD Calcein-AM {3' ,6'-Di-(0-acetyl)-2' ,7' -bis [N,N-bis(c 
arboxymethyl)aminomethyl] fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} SrftiiSIJC&itl U Calcein-AM 30 ft&±mi&LXfr 

(ex=490nm, em=515nm) %®3fc^8M&{Cj: *J«f?U ^^^hn^-^- 

bfco IMSttttaMt*. r-y^>^-BM£K-»^5*«©ltt*l««^e>IHfJ 
S 4i $ , 100% h U A > y ;i/ - K4£ tc *fjcs ? Z m t L fc . 

T^-fe-f tt^^< ^^3®. SfiStLT h^X^i^a^ilfctt&Sfcil&y 
igLTffofc, BfffflWCtt Student (Dt^Srfrot. 
[0 0 5 8] 

/— tfyfUv bmffi<Dfc#><D7rV riTLV V** FOMSi&mit* Renaissanc 
e 3' end labeling system (NEN) SrJgVNT # - ^^-r^^f 3* V VX^Vft 
h7^7i7-f (TdT) (CjrUtfofe. -T^t)*., 75pmo 1 © y ci Urf 
S»l/*-»K, lOOpmolg) 3' - [ 32 P] -dATP (185TBg/mmol , NEN). 33 J: # 36 unit 
<DTdTfcS7 , CT?30#>f ^a*- h LfcgL •IStlfe*') rfjX* l/;f?- Ffc^f 

/bats tcXy^'it bfe . "E®smcT»/^ ixi6 6 ~5xio 6 ~ c^m/^i omm-jn~ 

-■fff&btlfr. yn-^*(CM^feT>^-k>XHN« 5'-CTG CCC GCC TCT TCA 
CGG GCA GGT CAA TTT CAC TGG TTA AAA GTA AGA GAC AGC TGA ACC CTC GTG GAG 
CCA TGT GGT G-3' (M^i^r^ '• 3)T?&5 0 cDNAfttfte Ready-To-Go random labe 
ling system (Amasham Pharmacia) \Z£ »J ifct^fibfc. -t&fctu 50~500ng 
©^SS-tirfeDNAflr^-iS J:Ot 1.85MBq [a- 32 P]dCTP &371C-e30#-f Z/^zlK- 
K-brfe f h «»g»lt.DNA»rff&-y/mii i CJ:*Jj>lttbfe. £0>»ffK:J:»K ffi5 
X10 7 cpm/ztg DNA ©*SRyn-^#e>*lfc. ;-f>^n? hilfH: Expre 
ssHyb (Clontech) fcjgVMTftofco -f&fr*., "J W\>f ^"U if- S/3 

M©J}<yA + -RNA^yD >y h^tlfcM (fc: hJffiHCDRtt Clontech J; »J , v 
•>^ffiiHe©mtt Origene <fc»JA#) ftfe - -f (2-5X10 7 cpm 

»J 2«£^oTKS:Xl87-r;i/^lC-70X:T*S3tSi±fc. 
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[0 0 5 9] 
CHiSMl] Human in© |BJ5t 

fii«k», Ei7.5<D^y btitt*emi*&t.'Tvx#m.&mmm. ntgis zmm 
m&zurffiftznt-. ®ttmmmm<D*m<tmm : ev : Jve&z (piatika, d. 

et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82 , 3499-3503) „ ft<(kffl$Ltf 

LT<^£ (Piatika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 34 
99-3503) . 3 «(Z) FADKHJtfi^fcS V642I/F/G APP &n-K 

-f£ cDNA £ Fll$fflfl§(C h5>X7i? h"r£Z:£fC «fc »J, APP© V642 
®-il»*»3»*«»tf»BS:5!*jei-fZ:i:S:Kffibfc (Yamatsuji, T. et al. ( 
1996) Science 272, 1349-1352) . fZfMfft £5SlfB?8$*lfcx£ 
V>^#t& (No, D. et al. (1996) Proc. Natl. Acad. Sci. U.S.A. 93 , 3346- 
51) &J8V*T, V642I APPfcfS#T*£SFll*n->©fK6&ffofc. *t\ X 

pjtury&mitt. RXR (Dfftft«l9l9t£ Fii*n-> (fii/ecr) zffiu. 
U ^g>^S§tc, xjr jf>f y>a;iapgya<oft!HHlTtcg»tife hsv :/n=e-#- 

tJ:y»3SS*lS V642I APP cDNA &n-F"r-5 P1ND-V642I APP ^&Zb^ 
yy.y~^^y^^t^Zi^r, V642I ArT^^^ffsH^^^S Fl 
HfiJiilfc. £e>£LT«&$*Vfc^a-> Fll/EcR/V6421 fflftt*. 
*©**Tti V6421 APP &«tA/if»3KL/&vx*t, #">f y >fltJllc «fc »J n 
y^-f ^af-;i/(C V642I APP SrigfJ^-f Swt^5t^«>e>tvfe„ flti^ 
#>fV>»JHCj5«LT, &Fll/EcR/V642I||fffi§T*fflI&^#ii»£*U ^Fll/EcR 
/V642I«ft#©IIJft^(Difc*tt*ttJl* 72 BJIBjT? 60-70%, ftL&ft 96 l$|8JT8 

0-90%tCML7t. 

[0 0 6 0] 

Zltl^>©MS§$:ffl^T, D'Adamio (D' Adamio, L. et al. (1997) Semin. I 
mmunol. 9, 17-23) iC<fc *J ||»3*lfe#iSK:lS#WK:fleV>fc#«e>s **lCfcIES: 

*o^fe rfxh777"x? >; -x>^j zft-otz. mmzmmzntz r^h? 

V?X9V~- — ->if\ {CfcHTtt, Vito^SIESTIH^ cDNA^-f ^U-fcJur 
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7. ? 'J -n £1*, Fll/EcR/V642I ffljftlcqHLIMfe&B cDNA 

Ig^*- pEF-BOS SfflV^tiltit] (Mizushima and Nagata, 1990, Nucle 
ic Acids Res. 18 : 5322) & h7>X7i^M, I©|Jgl:H' #*-f V >T* 7 
2 BfraflLSU ^SJSofcaBJS^e>X^X^ KfeHJRUfe. :i©gl#£3[§I|iy 

-YX y Xfs 36 ©**;i/-Xic#|g<*ftfe 0 *=&*£v^;i/-Xtt 28 ©* 

[0 0 6 1] 

z.V>7)\,--fv> cDN4 cisi, «-*n->fflS/-#x>*£fToife4g*» 3 

©y;i/--7°(CM^-g>^a->^-^f Sfc, 5'gBffJ& Wnt-13 ©#3- FiflBfc 
«Htt#*»J, 3'@e^IJ{i 5K3>K'J7 16S Utfy-A RNA ilffiHfttf&y 
. C^lC^A^&^ol535bp<DgS^K^J^6&ScDNA&"n-> LT V^oT 
©IS^J^liffM^^OT'feofc (01) . #?n->©gB?iJ£:&5ei,fc©*>, 
0 #^n->©— jg^*h^>^.73i^S/3>*\ PIND-V642I APP &3h^>X 
7i^Mt Fll/EcR iWB©x^^>fV>tcj:»Jll#Sti**I|fi0B%^*{cai 

Lfe^. V642I APPtC **Jf|#S*l*iWJBjB%T>*=f-J--f X-TStSttti, ff 

j fi&24T < J H^jvij - "^7 )■ rMAPHGFSCLLLLTSEIDLPVKBHAj — (ggj%## : 5 ) 

£ 3 - F -T -5 75bp ©t--/>'J-f0^7l/-A (ORF) (5' -ATGGCTCCACGA 
GGGTTCAGCTGTCTCTTACTTTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3' 

4) C*U3-Ka*lt^Ii:*!fl«l/fe. ^©4H^£ H 

unanin (HN) t2,ttVfc, 
[0 0 6 2] 
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mm 

vm^ZBt. fh/ecr mm (EcKtRm£Z&%.\zfti%-tz> fii ?n 

(CV642I APP pIND S:-ii{&Ch7>X7xf 

, X^7*W>©##&T (V642I APP #mm0km T'ii. 72B#|^ic;j$ 20% 
(DMMtfffiMttZmz.LtLMZttL. mr#-<(V><D&&T (V642I APP Wtmgt 

#) Ttt. ^jg(cW^#j-^ (50-60%) (DMmtfmm?£ZMZ-L&m2) . fii 

/EcR IfflflgtC, V642I APP £ n - K"T SpINDJCjD;*., DT63 £n-K-f£ pEF-BOS 

^sn-ssmia5E<73^*^JiAnti^stb&^ofc 0 ^ft^ttftapjmc, p ef-bos 

, DT171 5r3-F-t€> pEF-BOS h t,fc*§-£iCW: 

, x^^>f y>K:jS4fbfclBJBJE©**!feittiB*««M?S*ife. 0 3tt JfcKfc- 

j&£fah7>X:7;D^^3>£ffl^T4o©£-FAD}frB^- (V642I APP, NL APP, Ml 

46L PS-T. ZiZrt HI 41 1 PS-21 tC± H«at» tt &*M 8MMIft^K: » 8 rt & DT63 CD 

S&JKSfcSUfclSfliTfc*. #FADiHS^- (V642I APP. NL APP, M146L PS-1. £ 
fctt N141I PS-2 cDNA) Sn-FtS pcDNA ©V^ *l*MCiDit, $©pEF-B0S 
£ Fll JHJBtC3h5>^7a:i'*/a>bfc»^. 72BM5©-f > ^a. */ a > 
0 (CiU 50~70%fflJBJS*it|WBJB&jgiLfc. :®*ffCfe»5h5^7si' 
i/a >©S&spstt#&60~70%T?fe&3fe«). #Fi]Ht^ftft9lf SMKCD^ff^ 
. 72 ©riT«JE?:S3lf-3i:C4^. FllfflBlC, g-F 
AKtfe^CjtJ/L, DT63&3- Kf -2. pEF-BOS & h 5 7 ai * h Iffl 
JB?B(OigA»J.Mfl S HCjpAe>nfc. "CTjZtU. DT63 iDNA /j-4 ^©AWftC^tC J. 

. B4tt, hn ©£B2#J&^trtffi© DT^n->"»f>^KW&#*i&v»ffl©Dr^n- 

> (DT29, DT44. £J:tK DT171 cDNA) ©SfrUfc^-f. HN <D±mn~k n- Ff-S 
^n->T'fe-5 DT29 £±t>* DT44 T?H:, #FADa^lC± U R*S*l*IBJ60E 
©«**»«#««> HN ©*-ATG=lF:/&#fcfc^ DT171 t?{±, 0 
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[0 0 6 3] 

*ZT**ftWmit. HN cDNAS: pFLAG # -^VzfV U-~yf (pHN) L 
. V642I APP, NL-APP, M146L PS-U fc<fctf N141I PS-2CD#* ODFADit^-C <}: 

•^S pHN ©F7>X7i^>>3>(t #tt£«£^^£fcV^£j!MJ;6\ &FAD 
M^C<fc-5*&£fl?M£-&fc (05) „ Z<DTyZ3-tjyCfg&li. pHN {C«fc 
^J#FAD^'e^f§^aI®!34^fc^t^CJ;^=fe ) 0)•e^i^V^ o pHN <Z> 

ah7^7i?>>3>li CMV^D^-^-tC <fc Vftm-fZ EGFP 03831 £^ 
fcZH&fr^fcZLtfrb (^-*#»&) . =1 F5>^7i? h£*l£ pHN li, 

H5C CMV ^n^E-^-^?>^$4xS#FADa^<Z)^&^fb$-e:&^3i:j!)> 

^2*l£:^e>T'&.5„ ££tC. V642I APP, NL-APP. N141I PS-2 <D4 A 

7 »;T-f>^K:J:t)Tt). &ite^-a>3§g[{c pHN CDn ^Wifi-a 

[0 0 6 4] 

immwzT' HN <^ji^H& 

^©i&ST% pHNS: h 7>X7x^ h Lfc Fll ifflflg©ig#Jt}i (CM/Fll-pHN 
) V642I APP5:#tfFAMt£^{Ci: VnmZtlZ>mMj£ZGMlzWPl-?Z>?£ 

£TPfc^ife£fctt£©^#-T'&£ P FLAG$:h^> 
X7i? N LfeFll|Hflg(Z)^#±?f (CM/Fll-vec) CD^T"? V642I APP cDNA£ 
h5>X7i^ h Lfe FH«!|g-e{iiff^T'^flS?B*^#$nfc©{c*fb. CM/F11 

pHN#fcTT VG42I APP cDNAt: \ 7>X7a!> Lit FlliMIB-ett:» mMJbtf 
M&lZffi'pLfz. (@6) „ HCr^DT7n->i:o^Tig^Snfe 0 CM/DT2 
9fcJ:tfCM/DT63tt: V642I APP IZ <fc y^lSftS Fll ^©jM^fc^fCffilfW 
U7c#, CM/DT171 ttffiHWbfcifrofc,, HN HN^n-Ff-S cDNA 

fr>om3£Z*\Z> HNtfU ^-^FfciU ^f#M*lC^$n, V642I APP (Cj:£i§ 
m>21XZ>MB&K%$i!®}-rZ>Zt S:StLTHS. i7(l CM/Fll-pHNcfJ© HN CD 
&S&KiStt£mFLAGmftT*i^£lgl|l&^LT^5 0 CM/Fll-pHN fc<fctf pHN 5: 
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h7>X7i^ h l/fc!H»©^W -fe- HNOftffiRHSttSr^-r 3-4 kDa 

©Ip.-©/^ Ffe^"efey» FLAGgfi-^HN ©fS £ (3837Da; g[ 7 

£33<fctf*£0 tC-SfcLTV^,, FLAGiB^HNaKU^^K (MAPRGFSCLLLLT 

SE I DLP VKRR AGT DYKDDDDK : T&Stt FLAGff f) (U#I#^ : 6 ) £ffiV*T*ft£ifc 
5tb£*§^ HNtt CM/Fll-pHN r*>fC 8~9/t*M ©ig,gT-^**l,T^& 3 ttffrfr 
ofe (07*) o £*lS>©*IJItt, HN tt pHN *&«^SIl*f*J:it>f»CdM&S 

[0 0 6 5] 

HN fB^J<D±24T ^ /gg(f , ©N3c3g©23~24^^&. i/?"-t-;i/gE?!l©>.ftSI^:f££ 
?@£:LTV^ (Nielsen, H. et al., 1999, Protein Eng. 12, 3-9; &^©£#> 
(D-fUtf'yJ* li<http: //www. cbs. dtu. dk/services/SignaiP/>fr Jt-gt £ V \ 

^/I/ffljg?Stt-t©%©T?tt*!V^ */^7l/KJfftC«fe?Stt««HHlC**nTV><6 
K t* FLAGlfe-g-HN tZtt&tl&V* X ZUWVT^ZZt 

o 

9R SEJI*^ MOiMBCWtSfrti^fc. Mil*;, L9R HN^M# (BNR) ( 
@B#J## : 7) liZLtU&=I- Ft - * CDMA© h 5 >^ 7t?S/a >tCJ: UMB©A 

«T?36Sibfe#, #*J:»(pfctt#l&Sftfc;frofc. (H8±) , 3©$gJHHu HN 

Wr-So ZtlUZmiZ, HNfB^J&EGFP©N5ftS8fCiiff& (HN-EGFP) HN©i/^ 
7l/BJ?a?Stt S:fi®c^i-M^fc= N*5g tC HN & $ -£ EGFP lif7>X7x7 

h$*ifc«BIS©«#_h^lc^S*ife^ %fc%»fc©EGFPtt*Blfi*K:£<£*S 

(H8T) . N5fc«lCHNRfc»-&S1i:feEFGPti, EGFPH#, £<£i&3 
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fi&ttfc&HBJfJCn- FL-C^Z?.--? fjtfrmm&KT'&Z. 
[0 0 6 6] 

immmsi V6421 &ppK^vmm^*i^>mmmz^^fS, hn sku^ 

#SBf8#»#uc, HN jKU^^K MAPRGFSCLLLLTSEIDLPVKRRA 

5) S:-&«U V642I APP &C<fc y «*3ft5««ttttJEca3^T, i©jKU 
^^K*»JB^*»&»Afe»-&<Z>f^ffiS:W'<fe. FllfflfttC V642I APP cDNA 
^F7>^7i^ h U 10/iN <D&& HN jtf'J^^K (sHN) #&T-eig*L 
fefc^S. V642I APP CJ:y«*S*l«IBJftJEtt0»K:«r«atlfe (H 9 ) „ 10 
nM sHN T*tt«»V*iMi&a*"*©#T!»ofe#, aHBWffltt&jtJ'f 5 sHN ©*gg 
fC&#LT23»J, 1~10/*M ©tf y/<^K©l/K;i/T^£j&SHg!Hc3iLfe 0 IC 5 
0 ffltt*?Jl00nM7?feofco ZL©M*fe#ffi*g«. CM/Fll-pHNt*t{;:#&£*T,fe HN 

■» mio/iwi/^fr-v V642i app iz&vmmznzmMttz&j&mKnfflLfr 

[0 0 6 71 

Lmmmei V6421 kpptz&vmmzn&mj&ttiz&vz hn jku^^f 

SCDfrfc^itLfe (S9) . sKU^f- FfcUT S14G (MAPRGFSCLLLLTGE I DLPVK 
RRA : T$I©Gl;i:S;fr tlTV^ ; MGtffiir) (BB#f## : 8 ) SfflUSi: 

, V642i app iz&vmmztizmMmcML. iQnmT(Dmmicj3^Tm.±&7 

>$3j-J X%j$ktfMtbt>tl. IC 5Q te^lOOpMT'&ofc, Z.tl(CMLT> C8A HN 
'KU^/f 1? ( MAPRGFS ALLLLTGC I DLPVKRRA . TilS^AfctCifr frffifltaftfc. ; HNA-fe 
**) (BB#[##: 9) lOO^M *T?©ftKlC;J3V*T, V642I APP (CJ:y»* 
$tl^«56S:^^tC«Ifgi-e3i:ttTS^^ofeo 8#© Cys #JtgfT*&33 
fctt, 8&© Cys $r^-Lfc HN ®^-fV- (C8-C8 HN) &CJ; 
t^SJlfc,, C8-C8 HN OT^^^XMfflU^btl ^*© HN HNA 
©W^Sofe. ife, MMKJJC, HN CDC3Km<D KRRA £ AAAA fCtt#|L£i§ 
mfo (I2#J## : 10) ^g*© HNsKU*:/^ F£H«<Z>f£J§fBt:3*Ufe. 
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[0 0 6 8] 

[m#9 7 ] FAD»&^ IC J: *; S *l S MIS^E C £ W * HN # y ^ ^ K 

j: * ommmmmtiKDnmnzk 

ffitfDFADjg'jg^ f&fct. NL-APP. M146L PS-1, fe«fctX N141I PS-2 iZ 
J:»Jfl*an&IBJfi5BK:»-rs sHN, HNG (sHNG) , £J:tte« HNA (sHNA 

) ©s&m&isKfe. hi oic^bfcieifc. shn ttsoaFAwt-e^av* 

fMfSft&ttftJMBJB&Jfttffc. sHNA ft 100 /iM * T?«D««K:i3V>T. V>ftl 

©FADjlfirj i K:«k«iWJ»5E=bT>*=r^'fXb3fc*»ofe. r*ifc»U shng « i 

ohm uT<nmmr°. *FA«tfi-?cj:*«ia0Eftiir«'r*3S5^3a:}Stt*#i/rv» 

fe„ ^titt, hn ©flUBtt S14G CDfi&fcJ:y ioo*»6iooo|}K:Hi«> 

fc5*bTV*6. V642I APP KJ: y *#Sft5*Mfij6K:*f'*& sHNG ©#ffl (0 9 
) £itr;fc>i-jrT#;t5£, sHNG 10nM gTF^gll^ 4gg)ja5 jt-f ^g) FA 

[0 0 6 9] 

[HIM! 8] HN l3£TfZ<DmMmnmfrZ : &?&1rZ'<9 2 -©SAC<t5 

#«3K»J'<>''^KT?#e>*ifef : -*S:»B-tSfe«), #Cic HNG HNA £ 

3- K-t^^^X^ F (^-tl-en PHNG pHNA ) <Z)jNiWillffi!%&&, pH 

N^lMftLTfj"^,, Bi 1 1 iCffibft. j: -5 pHNG© 3 b ? 31 & i' a 

. pHN©»itr £H«tiC, 41fAT© FAD 3tfi^fC«fc»JSI*anSilBIBjeS:^ 
tCfflfflbfe. 34xiltt*fMKllC, P HNA©n h^>X-7zc^S/H>T'tt. HNA/K y 

CBS 7) CfcBBfc&f. V»-f*l© FAD jtfi^lCJ:»J||l»S#lSiWjejB%;i|fWb 
K<0«MfflS*«::£#L'rv* CM/Fll-pHNG (pHNGfc h 9 > X 7 x * 
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l^. ^LtHZ-mVX. ^fA;ynyNilfftt pHNG & h7>X7i?M 

tz. fii mm frb<Dmm±m (cm/fh-phno &ci± hng^u^^fa^ 10 

IC*«M9EJ|lWfHaB:. *fil*T*»JgSftfc HN cDNA KlJ:oT&ll9US*l# 
[0 0 7 0] 

cmftre] hn ©*®5EaffW8fr*©#jse 

HN®flsM©4**tt&IJ! HN cDNA HN jKU^^ 

K WMS^B© A H«*5^ic «fc »; fg# S *i* «BSS5B £ 7 > # **->f X 
t^Ih^t'tSA^i^fe. 72IS(Z)^yjlUS:^0/ifU Q79 tt, 

!\y*f-y Yyfii (HD) Si-SSCO^M/MKSaiS^^jE (spinocerebellar at 
azia; SCA) <Djj§CHtCfco-ON& fc#X "osTlT^S (Ikeda, H. et al. (1996) N 
at. Genet. 13 r 19B-9.0?.: Kakizuka, A . (19fl7^ f.urr Opin , Neurol. 10, 385- 

90) . Q79<Dftm&wmmM<D&mezz\%mzi'z£*m&ztiT^2>&5iz 

. Q79 ©»3SK:J:»; Fll iMfiliifflfijEfcjgc: Ufc (012) . x?#W>fC 
«fc VftmWmmZftS Q79 7"7X5 F ( pDN-E/ G5H-Q79) & Fll/EcR BMlZ b 

ofc. 3tf>^tC£^T, PDN-E/G5H-Q79 S:^^*- (pFLAG) ££fC Fll/EcR 

Jfc*tt8HfEJ|tjnLj£: (SI 2 A) . Fll/EcR Hflg{C> PDN-E/G5H-Q79 & pHN, p 
H NG. pHNA £JU.- F^7>C J x4 Hfcl^L'i, xj< jiM'^^lk 

<k U^»Stl-&VNTtl©FADae?-©l§^tCj: »; §I^@3Stv-£. Fll/EcR UJflg© 
iWllBEfc, PHN03 h5>*7x*2/3>CJ:yj»*»tC»tt£ftfc (01 2B) 
. sHN S:JlV*feSW!Kci3^T*u Q79C J: »;«#snftiW«»Ea:«I«Sft*^o 
(01 2C) „ Fll/EcR ;SB,B§fC PDN-E/G5H-Q79 ?:hy>X7x^ Mfcl^ 
4 3©FADifrB-?HCj:£ Fll/EcR mB&<DfflMJ6 S: sHN ^ sHNG tf^lCflMfflT? 
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gZ>mm.O) sHN, sHNG. sHNA (D&ftTIZ fc^T %», *#ftTCfe»4» 

£-£fim x^^f-f v>lCioT^iPi^lHJIg56* ? §[t^^^4xfc (HI 2D) . 
[0 0 7 1] 

*?8^#«*fc> *!JH£imft&flMft£ (familial amyotrophic lateral 
sclerosis; StifcttALS) fCBgjlbfc Cu/Znffcgptt*-,*-*-* K-?W X h. 
(S0D1) A4T, G85R, ££fj G93A i »J SyStlStt&flM&E 

(c^fTs hn <Dm%kzm«t~» mmmismm sodi ©^^^lefLU^w 

mffl&<DMMJ£Z3\%MZ.?t^?Um<nmg (Rabizadeh, S. et al. (1995) 
Proc. Natl. Acad. Sci. U.S.A. 92, 3024-8; Ghadge, G. D. et al. (1997) J. 
Neurosci. 17, 8756-66) t~ $CbT\ ZLtl <b ? *X <£>^^MC £ I^T, -^fr-^ 
*l©SEa#?:5S3a"tS cDNA £ Fll UO&{C h 9 >X7 1 # h "T S 3 £ (C «fc »J , 
WSlC^5E^§!^®3$*lto •fl/T, ^SODl^Hitfe^Cjtl;*., PHN£ Fll 
IM&fca h5>X7i^ h ra«©lS^i»Ilg?E^SI#Sflfc (HI 

3 A) . Ml 3B{C^b£<J: -MC, 100^ M ©sHN, sHNG, sHNA ©V^ftlC 

J:oTt, #^^ALSBgjg S0D1 3&t#K:.fcS<Itt^g>IMm»»g>*l&»o 
&„ 3*1 ^©^-^ti, HN tt FAD 3t'E : ftc«fc»;««a*i*IHIBJB36fTfll*IS:llr 

tgb£v^i:£^LTfc>K HN cDNA HN /K'J *-f+ K<©7 

0 Xiflt ADKM*i-*#ftWlfi?EK:*a3^c)4tl4»T**ii:«:SEi!SWS. 

[0 0 7 2] 

0] »ft#ftiS§H©ttllS56K:fc»* HN ©fflifflSfjH 

fflMfttkM ! ®l~?%> i ). &D<Dmmmmv:m J *LX^££ »i>*lTV*S (Selkoe, D. 
J. (1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings, J. L. et a 
1. (1998) Neurology 51, S2-17; discussion S65-67) . A/3 #t3MJfSig#W 
m<Z>mMlfe*B\&MZ.-t Z Htfm&ZtlT^Z (Loo, D. T. et al. (1993) Pro 
c. Natl. Acad. Sci. U.S.A. 90, 7951-7955; Gschwind, M. and Huber, G. (19 
95) J. Neurochem. 65, 292-300) . M 1 4 iC^f <fc t> #Jftfg#&!K#&& 
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25 (i M ©A 0 1-43 1? 48~72B£|S#LJ8-t3i:, N21?-:/y * > h ©#&T* £ 
#£-RCT, fl&5{f©||^#^ffc (dystrophic neuritic changes) £#?Jk^£ 

mrjftjBj^sifsjeistife. Wttmmnmz io/*m © shn -eis&gi-s^ a/s 

«cffi^tife ldh cjitiMci&iiMff (®i 6) immaitftifi. ioam © 
shn mic*»j, *jis©4#*^ine»©iB*tt^-*>n/35fc««(7fWKa*ife 

l/^;i/{C^±{CHI^bfc 0 ^£-£#7?. 100ng/ml © NGF it, A0fC«k»/JH*3 
4xS#i&i&IIfl&©£#;J3 J: tKLDHJJcffl(Z>ig;&|J£ T> * =T^--f XtS^ftt*^ o £ 

(■r-# : £8&) . A|8(CJ; »Jf|#S*iS#S«aiiS5E©T>^^-rXfC sHN ##J 
69*^$:*)(ffe<Z)(C#LT, 10/tM sHN T'ttl^BiCMlTt, #Jftig# 
#M(C?iJf-r-5 20>£tM ©x hTif-if-f K (etoposide) fflittl:i<?z;tim6* 
ofe (HI 5;&/\°*;i/;}3J:tfBl 6) . ibiKf^f KliiSSIt^'J, &JftJg* 
ttftOttftJESrBl^jai-tifc^liftSnTV^ (Nakajima, M. et al. (1994) 

Brain Res. 641. 350-2) „ ;i*lg>©ftlfj,td:. HN it Agl-43 \Z & >J f§^S*l5 
#&*Hfl&565:, 51#*f$fcM|-e7>* =H*>f XtS hv^#*£5#t.£> 0 Fll 
mm & ffi ~FAD &te¥®n®T*fmUt-(D tmmz, 10nM sHNG kJl-43 
lC<}:S^Bflg5Efe<ttJ : #^0^#^'fb^e>WS : &^t-'R«bfc*\ lOnM sHN 

IOjiM sHNAtt, ^-fft&A/B ©#ft#ttt^bj»*S:^S3Q;*^ofe (HI 
4) „ SWJK**©TV"fe>fea>&LDHfl[ffiT^'fe-f (El 6 

) b u /\°>-7*;i/-^T>yi2-< (0i5) tcj; »j«*»fte>nfe©»35fce>'f 

, fe«Uft®T'»'fe>f-C*a*^/-fe>f > (Calcein) SfefcT?-fe>f (@17«itf 
18) {CJ.-3t^BtJ»tf)&nfc. Z©J:3(C HN ttftft*g*#ffiK:t>^Tt. — 

, Fii««fiii:*ilf^«*«rftK:*iibT#feUTv^i:#^.*ii:««^**.- 

[0 0 7 3] 
CHJfeM 11] HN mRNA ©|§3I 

/3-actin mRNA£ jK -f ^"a > h a -/U £ IT, 8&>5r&iffiiSgtC;j3tt-5HN mRNA 
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f&jBL *m, t5*&BtmK&^TmmK.miux^&z.k.immisit (Hi9« 

) o -ttlJ:»J^3&V^, ffe«fcbTtf*fc*8^#KfcJ:t«ltffc1f (gastrointest 
inal tract) (Cg!«) fe;ftfc 0 ML JVM, fe<fctF5|5«jfiiajfii*S:-^t?ftayRfCtt 
S^Aif»RNAB:iftffiSti3&3b»ofe. 38*LT^S±S*rtNA©*-f Xtt#5rl.6kb 
"^»»;, ZLtWi, HN£-£frgt)*^DT cDNA<Z)^3^3^XlCffl^-r£,, #&3 
kb^«fctJf*?JlkbcD-9--fXOM*S>nRNA%#^Lfe 0 HN©3'^c£n- PU HN5: 
3- FU-CV^J&VMXm (H1#I) Z7U--?\ZVfz.W}-gi%. * fcHN©-440)&» & 
-422©5' ICM-t -5 7>ft^xy7-f7- (GGGTGTTGAGCTTGAACGC/fS^JS 

■9:11) fc:7n-:/i:bfc»-&%u ±KfcH*©IS*#»e>*i,, itife^T© 
rtl/ KtftfcffiStlfcdi:;^, £ft&©«RNA8:££HN mRNAi:-?©xy^-f i/> 

DT44 ©&S£<tHJtra-T-fe»K lkbpfcj8;i&cDNAfc»oj{MWBbfc. V^X 

HMCfc^T*, «T©j*fe*SM«bfcli*fe#fc (02 0) . 

^(7)##^ffi^ Jrr^ffPptAfe K^^tCth^HN ■RWA*tf4>ft»ofer^T*as&. L 

?9 X4!>!l£J:TJ f, g81tK:35<r*T, lkbtfV.ha&iiRNAtf, 1.6kb©%>CD fcH^^-^tl 
0.4kb©mRNA#$e>lC3«3iLTV^ o HaftMtt&ft b < ffiff BK© 
©«*», HN ■RHAtt±lc4»«#«*£t^©WeMS*lTV^3i:€:a%bT 

ifltCWUTH:, ADK'T?WriB||IIift?BtC*fL**tgSt^S:w'r««^ 
*«/MHfiJ:tf«»fl"e HN mRNA S *lT V\« ii:H:JW(5il?V^ 

[0 0 7 4] 

1 2 ] HN©^»^siaEiift©j»ift 
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ffltszfcttisatfes^ ffl s&mm * e> m v 3 * n £ hntk u ^ 7* k #mb ft 

» * L T ^ * pflBtt ttS* "C « ft V ^. «JfQJMI#S CD A /S 1-40 IC J: £ 
WJfiJE*. /MBtt (ER) lC#ffi^££Mft**A-1?T*&£ caspase-12 IC <fc U 
^:ft$*l££V^^ (Nakagawa, T. et al. (2000) Nature 403, 98-103) # 

> ERT?^#3ftfcHNti in situ T?R&«?>> jf^/l/ 3. iliCftS, ^31 
T% d»*aS«Jl L9R HN SfflV>T3*l?:#ifELfc 0 

Flljjfflfi&JC V621I APP cDNA £ L9R HN (HNR) cDNA £ h 5^ > 7 :r ^ hLfeffl 
Jfitt. V621I APP cDNA SrlMttTf h 5 >X 7 x * h Lfcaffifg t im^(7)^V>^fiS5B 

o V621I APP cDNA £ HNR cDNA $:h^>X^ai 

StHSftKU iWIB^^&sHNRSraSftl'rSi:. V642I APP cDNAS: R K*#Tf h 9 >X 
7rc* hUT%*lft^»*a*lftVx^i:««flIWbfe o HNR cD 

NA^g>ERT-aiRgnfcHNR^#%^^tj:^^j^ftv^ (B8±;U;v) <PT?, H 

mw^mm*is**^-^z>mffiiz\t. hntku ^^KA^sgftT»ft<^ 

[0 0 7 5] 

»1] 



transfection& b 
p c DNA 



13.2±0.7 
11.5±0.G 



pcDNA + pFLAG 



V642I APP I pFLAG 

V642I APP + pHN 

V642I APP + pHNA 

V642I APP + pHNR 



10.3±2.0 
52.2±1.5 : 



V642I APP 
V642I APP + sHN 
V642I APP + sHNA 
V642I APP + sHNR 



53.7±2.3 
14.4±1.2* 
52.5 + 3.0 
17.7±2.2* 



17.6±2.2 
53.2±0.6 
52.0±2.1 



V642I APP + pHNR + sHN 15.3±2.0 



(FlllfflflglCpcDNAi; £teV642I APP cDNA?; h7>^7x^ h &C % pFLAG* 
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F (#) SrHHfrKin h7>X7i? hir&i>\ *fc«10*M sHN 

«fc»;*WflS5E (%) &WJfel.fc. 3 h 7i * a >f3 <fctf 

^©W±S.D.$;^1- 0 * :V642I APPiZ£2>MMmcttLTmM*Wffl (P<0 
.01) , ** :V642I kP?K£Z>MMmzttVXmM*mfflttV) 
[0 0 7 6] 

^^R#V642I kPPZTyjtzl-f-j XtZfrZmtiT L,£*gJ|l£atLT^£„ Fll 
^BfigtC V642I APP cDNA 5: h5>X7i? hU 10/t M©HNff##;©#£TT*fg# 

z> tKmmmtffl$cvr~, z.<z>zt&. mffl&MMM® Met-Aia ittjt<r%^. 
<r>#, 3#a© pro «?gtt(c#«ffr-e&£ z. £ %js«6-r s. ra^roc*^©^ 

C^M**^© Val-Lys-Arg-Arg-Ala »^<T ; fcJ:V^^ 19#g© Pro «?gf£ 

Pro3-Prol9 HM-17 (gg?(J#-^ : 2 1) t^#Wfe„ 

0 [0 0 7 7] 

02 2©£_h/N°*;W±, 4o©FADitfe^-icg;§#Slt53a5E^*f-t-S, N*SigG93 
JSS£X3cL£HN (AN3) j3J:OTN-17(Z)^5:^l/T^-5o HN-17{£, ±fB© V 
6421 APP ^©3o©FAD»e^-lC j: -S^JS^ElC^f b T fe, +^ICT>^^^-^ 

S&frofeo @2 2©|Sffl;^;i/(t 4o<Z)FAD«-g^<©#^{Cj:^#MfflSS5E{C 
fett£^J&HN-170^|£©®*0^W#£^„ M146L PS-1 IC <fc •5lHflS5E(DfflIf!l 
tc*f LT tt, % t % £ <Z)HNIC J£^HN-miM*nc?g1£#{gT b £ »J ffi V*m£%& 
SilLfefe©©, ffi # H©HN-17tt4r3 0DFAD51g-?-{C iSliJEittcML^I b 
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[0 0 7 8] 

M-l7<D&MftHiZZ(Dm&tf*m&3T*&Z(D-fr$:Zt 3 iZ&mLfr. S14 
G©HN-17 (HNG-17) (gg#|## : 2 4) lOnM jb\ lOnM0>HNG£M^fc^&£ 
, 4o©FAD^£^KJ:5Fll|fflfl&©*H|&5E, £ £tfA/S 1-431C ±«*K$iMH*«© 
*B5B*3fl5^K:7>4t^>fXTS*ifc3y*BS*lfe. HNG-17<D Pro3 

fr£> Prol9 *T©#^g£ l0^0AlalCg#|bfcHNG-17ft#{fc (ia#I#^ : 2 
5-4 1) fc<£jftU 25/eM A/5 1-43C J: «Slft«f««tft©i||IJftJElCfeW6»* 
SrSi^feo B2 3I1 AlalCgg|bfc#HNG-17^«t©af|lg5Bflrtf^*©iit^ 

A/8tcj:yM$^Sj|ff^^e>©#S^^*jga9«;«T©7^*^56{CH 

feZtlfc : 3#@©Pro. 8#B©Cys % 9#g©Lem 12#g©Le U> 13#g©Thi\ 
14#g©Gly (=foi;=bi:ttSer) , £tfl9§g0Pro o -©fSSfctt, #5©$g«© 

<AlaJCS«|-rS^i:^nril"e$>ofe= 3#g©Pro. 8#g©Cys, 14#g©Gly, 

j5J:ttt9gBC!>Pro ^ntjrgfeSZ^M, HNftgggtt (H 2 1 ) fe<kt*ifo&© 

HN<D7^ y^Mgygifc (H9 33 .fctfl 0) T*#&ftfe-r-*fc%-atUTV* 
So 14* B © Ser & A 1 a IC *» -T S B&»?Stt to ti S (c¥Sfc 6"?F^ Gl y CS~ 

[0 0 7 9] 

12 3©flS©r?*;i/H:4 o©FADit&^©#-<riC £«Fll#eilHJ&©jttffi9EtC# 

nNG - 17g>Ala^#; (Ala scanned HNG 17) e^Wfr^ r ^-^fe^jfrfrm Lt V 

-TSSZttfl^^ftofe. itltt, HN*\ AD©^©*!^;*.^? h5A 

4 2 ffiSE#2 0 0 0 - 3 0 8 5 4 6 9 
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[0 0 8 0] 

(DFAD^e^S«fet?Aj81-43{C<J:»J§l^^r$tlS#MllffJIS5EK:#-rSHN<OT>$ 
rfnXAtt, ±ffi(Z>J:^K:2v^K:*»K:3HiHbfe«JI««F»tt*3SLfc. 3©3 
fctt, HHV^^'f (S14G) j$&Zf*jfT47 (C8A) *«H6&#oHN9I^©Va 

!E£*i£ 0 Stic. #i&fB*C«l!©geJI#©l£«*lc<fc»J, HN#0B&^C#&£ ti 

[0 0 8 1] 

1 4 ] HNGgp£#:©f£g[ 
HNG (SI 4ft HUH <7)^atC±tJ. -F (fl-ffegf * ^ ^ (C |. (ft a z ^ tf?- ^ & frtegiF- 

HNG©atii[<z)T5 jm&mzmcDTs. jwuzmmLx. ^mwammftm 

Zm^fcUMk, HNGfC*fLT2©m£^JI R4A/F6A (S#U#-Sf : 4 2) 

, HNGJ:»J%»Se>K:WVM/Xdpa.-igtt&a%-rz:i:S:Bffibfc. AGA-HNG i: 

e>ftfc£©#y«^KB:, FAD3tWK:J:6«5'fb#iKiW*[©iWJfi5BSfi^ O.ln 

m ©jgsT'^icbx^rL--rs©^^?>-r. k&izz&mi&ft 

% 0.3nM ffllST'Mi:l^X*3.-Lfe (124) . HNG©4#B©Arg;fc £#6 

5 t r- < gnjL > ;ww^4t»^»a (a2 4A»iM) rrazttm H4A/F6A ©em 

fCjcy HNG tt#flec#bT.fcyfiJfitt£fcS^fBtt#i*^. AGA-HNGli. ■?•©« 

y %iftioooo<MBp%©W»K<z>A/3 ©#«*te&»?S3i£S t aga 
-HNG^) , :c^:^l*T♦^c^v^Wv^f^ffi$:^f•^z:i:$:^l^ifcbTv^^ 0 z;© <fc e> tcjSv^^ 

V%„ AGA-HNG* fctt-t AD©ft^a?j£^©JSffl#JH#S*l<S. 
[0 0 8 2] 
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ilZm-fZX V<7* K Humanin jb*ll«$tvfe„ M^U^^Kfi, 4 S©FAD 

a-g««fci;A/3 j: vmmztizw&fflMvmmjezTy* a xs- %>i&-h 

Zm-?Z%}tbT<D-fr?-T*2b>). ^P-VftStlfeWMiaJ^Cfc^'r, V642I APP 
, NL-APP, PS-l^J|ft, fc<fcOTS-2^fimcJ:£jfflii&5E5:. €LT|?J^«#M 
{Cfc^T A01-43 (C «fc 3 ;M!*E £ T > # XT' £ 5 . *M&*Cf£J§ U g& 

ftr© T © # ^^SFADit^ J: tfA /J £ 7 y & 3± X* Z £ H 3 j£ 

lonM & e>~fr*Amzm&-tznmm&$:%£icTy* x-tz, t^?zmz 

jSM©«jft3^&*»*«)T*M^&S. HNGttBir»fPffl©««)TWv^MIB, MPS 
tt, £J:a t 8M&&#;IH4S:*l'T33tK HNG, AGA-HNG, £ J: 

[0 0 8 3] ~ 

SEQUENCE LISTING 

<110> Reio University 

<120> Human in, a uuvel polype p tide that protects neuronal 

death 

<130> KUV-102DP1 

<140> 
<141> 

4 4 ttlSiE# 2000-3085469 
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<150> JP 1999-264679 
<151> 1999-09-17 

<160> 42 

<170> Patent In Ver. 2,0 

<210> 1 
<211> 85 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Descrip ti on of Art ificial Sequence: artificially 
synthesized sequence 



<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 

<2 11> 77 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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i 



<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catggtg 77 

<210> 3 

<211> 79 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

_<40.0>_^3 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catgtggtg 79 

<210> 4 
<211> 75 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 
<222> (1)..(72) 

<400> 4 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 
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Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 

15 10 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 5 
<211> 24 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 

_1 5 10 15 



Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 6 
<211> 34 
<212> PRT 

<213> Artificial Sequence - — 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (sHN-FLAG) 

<400> 6 
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Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 

15 10 15 



Asp Leu Pro Val Lys Arg Arg Ala Gly Thr Asp Tyr Lys Asp Asp Asp 

20 25 30 



Asp Lys 



<210> 7 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNR) 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Cys Arg Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Piu Val Lys Arg Aig Ala : 

20 

<210> 8 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG) 

<400> 8 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 9 
<211> 24 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNA) 

<400> 9 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Lett Thr Ser Glu lie 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

<210> 10 
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<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 

15 10 15 

Asp Leu Pro Val Ala Ala Ala Ala 

20 



<210> 11 

<211> 19 " _____ ________ _____ 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 

<400> 11 

gggtgttgag cttgaacgc 19 

<210> 12 
<211> 23 

5 0 ffiSE# 2000-3085469 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaNl-Humanin) 

<400> 12 

Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp 
15 10 15 

Leu Pro Val Lys Arg Arg Ala 

20 

<210> 13 

<211> 22 
<212> PRT~ 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2-Humanin) 



<400> 13 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val Lys Arg Arg Ala 
20 
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<210> 14 
<211> 21 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN3-Humanin) 

<400> 14 

Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro 
15 10 15 

Val Lys Arg Arg Ala 

20 



<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

■ 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN4-Humanin) 

<400> 15 

Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro Val 
15 10 15 
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Lys Arg Arg Ala 

20 

<210> 16 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaNS-Humanin) 

<400> 16 

Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro Val Lys 
15 10 15 



Arg Arg Ala 

<210> 17 
<211> 18 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN6-Humanin) 
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<400> 17 

Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg 
15 10 15 

Arg Ala 

<210> 18 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (del taN7-Humanin) 

<400> 18 

Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg 

15 10 15 

Ala 



<210> 19 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence (del taN8~Humanin) 

<400> 19 

Leu Leu Leu Leu Thr Ser Glu lie Asp Leu Pro Val Lys Arg Arg Ala 
15 10 15 

<210> 20 
<211> 16 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 del taC6-Humanin) 



<400> 20 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie Asp Leu 
15 10 15 

<210> 21 
<211> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence (deltaN2 del taC5-Humanin; HN-17) 
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<400> 21 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro 

<210> 22 
<211> 18 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 del taC4-Humanin) 



<400> 22" 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val 



<210> 23 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence (del taC4-Humanin) 

<400> 23 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 

15 10 15 

Asp Leu Pro Val 

20 

<210> 24 
<211> 17 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG-17) 

<400> 24 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 



Pro 

<210> 25 
<211> 17 
<212> PRT 
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<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

Ala Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 

Pro 

<210> 26 

<211> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<4QQ> 26 

Pro Ala Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 

Pro 
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<210> 27 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

Pro Arg Ala Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

1 5 10 15 

Pro 



<210> 28 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sftquftnnft; artificially 

synthesized sequence 

<400> 28 

Pro Arg Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 

15 10 15 
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Pro 

<210> 29 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

Pro Arg Gly Phe Ala Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 

15 10 15 



Pro 

<210> 30 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 
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Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 

15 10 15 

Pro 

<210> 31 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 31 

Pro Arg~GTy~Phe Ser~Cys Ala~Leu Leu Leu fnTGTjTGTu'Tre Asp Leu 
15 10 15 

Pro 

<210> 32 

<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

6 1 &SE# 2000-3085469 



#2 0 0 0-2 0 1 4 51 



synthesized sequence 
<400> 32 

Pro Arg Gly Phe Ser Cys Leu Ala Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 

<210> 33 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

Pro Arg Gly Phe Ser Cys Leu Leu Ala Leu Thr Gly Glu He Asp Leu 
15 10 15 

^o 

<210> 34 

<211> 17 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Ala Thr Gly Glu lie Asp Leu 

15 10 15 

Pro 



<210> 35 
<211> 17 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

Pro Arg Gly Phe S e r Cys L e u L e u L e u L e u Ala Gly Glu li e Asp L e u 

15 10 15 

Pro 



<210> 36 
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<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

Pro krg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ala Glu lie Asp Leu 
15 10 15 

Pro 



<210> 37 

<211> 17~~ " " 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 

<400> 37 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Ala He Asp Leu 

15 10 15 

Pro 

6 4 flilE# 2000-3085469 



#2000-201456 



<210> 38 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu Ala Asp Leu 
15 10 15 



Pro 



<210> 39 
<211> 17 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Ala Leu 
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15 10 15 

Pro 



<210> 40 
<211> 17 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Ala 

1 ~5 10 " 15 

Pro 



<210> 41 

<ail> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

6 6 2000-3085469 
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<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 
15 10 15 

Ala 



<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 42 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 



[Hi] 

Humanin cDNA ^ U -> iZ&tf Z> . V642I k??\Z «fc 6 UMft & T V 9 3^>f Xt 
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DNA»t#£:. Sti^^BBJ!! (-934*^600; l#a<Z>&S& Humanin ORF £>®#J 
COMlC^ffSU ^(iDlSSiili -1 fC^f LTM^J^itfco V642I APP 

iz&vmmznz fh/ecr iBiscjiBiiBec^s-fn&oiSttfefliKi^i-. fh 

/EcR jfflfl&fC V642I APP 2:3- K^S pIND (l*ig) il&tC, pEF-BOS £ 

fett-^tl-etl®DNA»T^-S:3- F-r<l> PEF-BOS S3^N^>^7i? h b» ^ 

£8!lj£Lfe„ pEF-BOS 2: h 9 h LfeiMJBfc-tft-6*i<DDNAlWtf & S 9 

y # dtf-J Xm&tft£fr^tc Z. hi 
[82] 

xir^V^lCj: »JSl*S*l* V642I APP ©^(Ccfc-S^ifflilS^EtCfe^-g) 
DT63 £ DT171 * n - ><Z)3N|l&a*-T0T?&S t , Fll/EcR fflJfcfC, x^Jf-fyj/ 
V642I APP ^"^^5 Kil^UC, pEF-BOS. DT63, *fc«DT171 (DT63£:D17 
ltt pEF-BOS {Cfr P-^ftigtlT^S) j:h7>X73i^H, Ponasterone ( 

<Dfc£|fc«{;i\ 3H©SftSiLfc h5>X7x? i/3 >ffl«^ffl^±S.D. SSt 
„ DT63£:DT17miI 1 
[S3] 

FAD31W©*3KK:J:»;il#S*l*«riftJWJBJEK:feJt* DT63 i/n-^©?** 
fea^EfefeSu Fll|gJB5t.- prDNA f.fetf V642I APP. NL-APP. M146L PS-1, 
V<tt N141I PS-2S:n- K-f 6 pcDNA il^tC. pEF-BOS (vec) £fe(J DT63 & 
PEF-BOS ^h7^^7xHl/ 72^K««bfco WJfiJB S h U > 

y^-sfBfeTy-fe-f tciyajj^bfe. ®*©x^-^-©fesMa. 3 mesa 

[04] 

FAKt-g^OD h5>77i^ i/a y\Z £5 Fll HB©i(BHB5BK:feWS DT29, D 
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T44, fcitf DT171 fn->©a*5:^tHt*5» 03£H98t{C. F11*M&C 
pcDNA Sfel* V642I APP, NL-APP, M146L PS-1, %L<& N141I PS-2£=3-F 
-tS pcDNA pEF-BOS (pBOS) ifcfc* DT #D->£n-F-f-5 pEF-BOS 

(C<fc DT29ilDT44{iEI 1 fC^StlT^So 3 o©Hi*& Ht^JCfr o 

tZ!5, ^-^;i/&M5g©.fctefS (h5>^7i^$/3>ftU pcDNA+pBOS) 

H98l©|g^i^fc< 3Etffo fe. a*©x^- A-©&£ 
««tt¥*S±S.D.«:*"r. 
[0 5] 

FADat-e^CD»3BK:j:yf«»Stl*#«ilHJSJEK:«W*, Humaninfrn- F^S 
^"^X^ F PHN Vimmz^K^ Z- (pcDNA) 

V642I APP. NL-APP, M146L PS-1* %> b < N141I PS-2& a - K"T -5 pcDNA £: 
&{C, pFLAG HN &3-Fte pFLAG (pHN) Sh7>X7i? M 72H£ 

[0 6] 

V642I" APPicxy wwz^wmmwM^ft~z7~pw-itF9~> X7i ^~fu~ 

feF110flg^e>(Z)^#±?t©flJ0MmS:^-rBIT-fe2.= FllWIStC pcDNA 
V642I APP5:3- F-TS pcDNA &jfil?f #N#3ET"e 3 HfO h 5 >X "7 31 ? N U 18 
%FBS%-g-tf HamF-12 t'2^i§tbfct> CM/Fll-pHN (CM/pHN) , CN/Fll-vec 
(CM/vec) , *fcttSf»^«i (18%FBS HamF-12) T*67B#|iPg# 

<Blia?EgrW3£f #ftt3t5|(7)^l7l,f-^M-^C0TO + S.D.^^^-„ p<0.01 
» Student © t &5ttC <fc 5„ 
[0 7] 

pHN£ h7>X7x7 h LfcFllilB]fi©l&#±»K:-£**lS HN tKU^^F© 
AftRfSttfeaVtBT?**. £^cf»*©^*^tt. MBMfffl* (30^g protein 
) &&Vtmm±m (20/til) &Tris/Tricine4*;i/*«jM»flL StFLAGfit#&M^ 
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2 : pFLAGfc F7^7i^ h UfeMflg ; 3: P HN£ F5>X7i^ h LitffiM) 
. pHN, pHNG., tfctepHNA £ h =y V jl * h Lf~fflffi<DtgM± 

mzmmizMffiLt-%i%:T*2bz>. *<z>3 u-y\t. mm±m<pK'e?£tiz m # 

U^^K©c5f-f ^-5:^-t-5fc«){C, 0;^ LfcilS© SHN-FLAG (MAPRGFSCL 
LLLTSEIDLPVKRRAGTDYKDDDDK : TWite FLAG# 9~) : 6) O^fAy/D 

[08] 

„ FlUfflfi&K pHN. pHNA, *fc(ipHNR (L9R HNSra-Kf £ pFLAG) Zb^yz. 
7xHU 72«F^{CMMaiM^i SrEUKU H 7 HillcmFL 
AGfit^S:Sv%Tfi?«fLfc 0 

TA*;i/ : HN©i>y^-;i/iB^^?S'l4$:^-tHT**)S„ EGFP cDNA (l/->2 
) . HN-EGFPM-a-cDNA (I/— >3) „ $Lt=.te HNR-EGFP cDNA (l^->4) £FllM 
tCh^>^7;n^ hU 72^^{C«BIS»ffi^ 0feTA*;i/, lO/tg/L/-^) * 
fc^^JhW aT;^;i/, 20Ag/l/-» £ffiEGFP;KU jrp — (1/20 
00) fe«fcOfBRP^*t^-9-^IgG|n;^ (1/5000) &fl§ v»fe>f A J *j V JC £. *J fi? 

ff L fc„~ MA * ;i/CD "i7 - y l {FF5~> x 7 i*~s7 a" ~> &W*?& feFiT*Hl§"g & 

[09] 

V642I APP(CJ: y^$tlS#SMJ^5EfCfeWS, ll?f&HN (sHN) fe<fct?^©« 
5tif*j^##:©^S:^f HT'fe^o FlljfflJgtC V642I APPfen- FfS pcDNA % 
h7>X7i^hU i^r^ai© sHN (jc^<D HN) (@S^!I#-^ : 5) , sHNG 
(S14G) — (BBjftffi-Sg- : 8) , sHMA (C8A) (jfBflffi^ : 9) , C8S:j>L fe <?HN C P 
^f^fV-S (C8-C8) , £<fctf Cp^O KRRA & AAAA tCgglbfc. sHN (KRRA21/22 
/23/24AAAA) (ffi^J#-^ : 10) ^^SLfeo h5^7i^<>3> 72B#f!3& 

[Hi 0] 

M146L PS-1, N141I PS-2, NL-APP <fc »J §§#2 ttS#SaUUS5EfC W 
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£ sHN, sHNG, jfefel* sHNA©^^^^-rET*S„ 0 9 £ P^tC, M146L PS-1 
, N141I PS-2. NL-APP cDNA ?:h7>^7i^ Mfe Fll HUBS*, 81* 

&$ISCD sHN (jc*© HN) , sHNG (S14G) , tfclt sHNA (C8A) T'&SI L 

&$Jj£l>fc,, SUKD^iZLfe^cD^ + S.D.Sr^-t-o 
[011] 

FAD3tfi-?©»3atCj:»;flM»S*l**|r»JttJBK:feM-6 PHN. pHNG, *fctt pHNA 
©MS:^t0T'*5„ nmmzQK? (pcDNA) V642I APP, NL- 

APP, M146L PS-1. t.L<» N141I PS-2& =2- pcDNA t&iZ, pFLAG * 
fete HN Srn-F-fS PFLAG (pHN. pHNG. pHNA) fch^yxy^ bh 

[012] 

3Kyy;i/#<>U fcf-b Q79 (C «fc yR^SftSttittttlfi^CtStfSHNasJ:^ 
¥%±S.D.£;jt-r o 

pHN. pHNG. pHNA <D%}^<DK$a„ Fll/EcR fflflgtC, Xj'^y 

>3t*3I Q79 M^7^5 Kil&KI, (pFLAG) , P HN. pHNG 

„ *b<t± pHNA£ )>7>^7x^ h U x ? V T (+) * (i##4T 
(-)T? 72«r|g«SILfe. HMSJESrl-y a°> >Ol/-#EI&7 -/ -fe-ftc J: UaiJtUfc. 

B: X^-f y>TM£*<?£*l& NL-APP. V642I APP, M146L PS-1. N141 
I PS-2 <P%%fcJ: y S[g?g£3ftSWigffllfi?EK:d3t* 5. pHNCQn b y >jt -7 x 

^ s/a>tc«fc&^*ai«nw»*. a i:nD^ffT% fh/ece mmz., i^^v 

>^^FADite^^9X5 h*£l£fC, pFLAG *fcfci P HN & h5>7>7i^M 

C: x**f>f y>T*«t* 3 *iS Q79 ®3gJ®{C <fc y 9l£iB£3ftSttiRiMJB?EK: 
j3tt£. sHN. sHNG. sHNA <Z>3frJHtf) ft#r„ Fll/EcR jjjflgtc, X? *rV y 
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yM^-M Q79 -7?^$. Ffcb^X^x^hU 1/*N © sHN, sHNG, s 

D: x^ yyef§# 3*1-5 NL-APP. V642I APP, M146L PS-U N141 
I PS-2 a>»3KtCJ:y5[Sjaia*l<5»iftlBIISJEK:fiW*» sHN©**3&fl»iaJ»* 
. C Fll/EcR IMSC :r?£VyyI§#MFADit£^-y^Xi= F 

##fcT(-)T«*Lfe. *V y>«.aH»©72l§ia«KHillfiJES: h U/t> 
[Hi 3] 

ALSBBMSODl^M^iC «fc 9 $ *l £ #&>MJ&?E &C W -S HNfc «fc ^©SiSlft 

mmft<D%j$k<Dxmzm-tm-e$>z>c mi*±T3m<Dm&isitmma> s ii%±s.\). 

A: ALSBgjgSODl^M&cPgg^Cj; USt^S 4x-5#@ffl^?Cfefj--5. pHN©3 
h7>X7i^J/H>ffl^fflXiD. Fll aUBKl, ALSKiilEM S0D1 (S0D1 © 
A4T, G85R7" * ttG93A~^MflO fca"- FTs pEF-BOS i , ?~#~-~(pFLAG " 
) „ PHN h*Ch7>^7x^hbt 0 JH1&9E& b V /Sy7)V-m&T 

B: ALSM5tSODlSEJlflc<Z)»3SK:«ky»*Stl*#iBlBlft5EK:feW*, sHN, sHN 
G. sHNA ©^|^©^$n o Fll Ma&iC. A4T. G85R, *fettG93A S0D1 &n 

-F"f£ PEF-BOS& h^y^y ht> IOOaM © sHN, sHNG, ifctt sHNA 

[014] 

mvkmmv&z. ft£tt&mKtt&*L&. ^mm&nnm^ shn uonM, i 

O/tM) , 10nM sHNG, Scfctt 10/ttM sHNA ©##TS fcte##&TT? 25>ctM ©A 
0 1-43 T? 72 ^ra^L^o A/31-43M©S§^16^raiu{C, Ba*l/fc**»£ 
©HN/KU^y^ F£ lESsiDLfe. Aj8 1-43©*ftltt, ifeTigiS© L 
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, ±EfcHSa£©sHN*fcttsHNAi:50,iMCDAj& l-43i:S:*tf«f»«i«iftS:l»* 

[015] 

*. trfwam&iwftfc, a^L&^Stf) shn, shng. shna ©#&t* 

fett#^#«T-e 25/tM ©Aj8 l-43£8sitlLfc 0 fflUK U "C^*- F©»inttH 1 4 
PUflHCtfofc. Ai8M©HI»^e>72l*iar«K:»JB»ES: s y;o^-»7^ 

10*M sHN HII«#flt©#*£T*fctt##*T, 20#M©xb 

jK*>f K"T72l»WH*K:«t3SUfe. H*©Hi»i6l>^<t ! fe3lilffv\, S^«© 

Htt3EI©atfibfe*lfc<!!>W±S.D.S:w"*-. 

[016] 

So »ll|[»K:ftma4xfeLDiaiK:J:»JiWfi«»aS:^~»-L/fe. tJ-ft^#^ 
gftr&fc, m^hf~mm(D sHN, sBNG, Sfctt sHNA ©#£T*fcfc):##&TT? 

25/ctM ©A 0 l-43Sr^5DLfco HNsK U K©*iDttEa 1 4 fcfiffilCff o fe. 

A/8^iai§^©24, 48, *fctt72*iatfeK:«*»[tf»©LDH*&W3£Lfc. HNjKU^ 

Htt3H©SftS£Lfcm*©¥J&±S.D.&^"r. 
[017] 

A g 1 - 43 t cj: *;g§j»atT,StDft*gttt i |'g©il«fla?EtCfetf 5 HN ©%>jfc frffifB 

If**. Calcein-Al^fe©|g*&^"rS3t««««tT**. »ft«*JfcR»gS 
, H^tfcSIil© HNjKU*:/^K©#gT*fett##«£TT? 25^M ©A/31 
-43&^inbfe 0 HNaKU^^ K©*ftItiHl 4 fcRHKKlfjofc. A 0 1-43 »jb 
© 72,RMMfc(C Calcein-AM T?gS&«:fTofe. MBJ(K:£ttStt3fett£IHtt'e% 
5:31-1% m©ltllktt4>&< fc*3iafTV\ S^ffi©&£igm£*t£,, 0 
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[018] 

caicein-Aise-e<z>*3tarsffljB**^-rH'e**. mm 

L1tmmmm<Z> WtfV'<-7*F<D&&Ttifc&i1?&&T'e 25/*M ©A/S1-43& 
mm^t-o HNsKU^^ K©»*ttEai 4 fcH*Klffofc . A01-43 flLS© 72 
\%mmz Calcein-AM T?Sfefi«:fTVV SftSUt SrWfcLfe. MtK®<Z>«3fe& 
gl£ 36960 (unit/well) fcff-ITSJu £*lfc#«*»&MU5lV*fc Q HfltoJUfc 

i£±S.D.£^-r. 
[019] 

t hOD^^r^ffi^^T'OOHN BRNA©M&at-rET'S)S„ hK»©jKU A-RNA 
Hfizfuy hSftfei/- MCiJtlt«i8ILfcT>^-fe>XHN (a) , 5'««S:3-F 
-r^>19mer (b) , £fc&DT77 (c) 5:^0-^ bTM^U ^XStfe (1 
2:/&«L 3:#*fif, 4:*fi§, 5: ML 6:|«fc 7:«i, 8:JffM, 9: /MB, 1 
0:PBi, ll:J», 12:*Ma«) . (d) ttHC5/-f»*, /3 -actinia - 

[02 0] "~ 

LfcjKUA-RNA (2jtig/l/-» &1.2%7#a-X>f;i/T'StC2dcKrU -/n^h 

m^LfeT>^-fe>^HN (£_L) £fe«0-actin (£T) fc^O-^CUT 
/W^'J #>f1?-$/a>S:*To£ 2:^H, 3:#&|6, 4:|ftJ&, 5: MR, 

6:ffE 7:ffFK, 8:/M§, 9:f, 10:ftJ», ll:«f) „ 

:®]Iig> 4:*®*, 5:/MK, 6:JJf) fC, S^bfeT>^iZ>XHN * £ 

ttjS-actin (*T) ^n-^&A^^'J^X3*fc„ */- h HT'Sftfcifrgetf 
T'^^xfcdlC, £^*;b£HCJ^J»ffi3fe©jKUA-RllAfc I/- >6«Kr It A>f 

[02 1] 
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hm> Mwm®L iz & » 5 mm/ mm mm © mm & m mm & b ? m x* & s . 0 \* 

V642I APP CJ:y«#S4xS#«ilBllS<Z>IBIS^K:Stf*HN^»##ffl»*& 
at-r. m9lZjjkLfe£olZ, #-&«HH»*fic©#ftT*fcH:*#«ET"^ Flljfflfl& 
{C V642I APP cDNA l:h7>^7x^M, 72^i^€|(Cimj^^E^: h U A> 

Mi^^&aRi-. *_h(DA^;i/tt. 0^Ufci:e>&, AN2 HNCDC5f5^^^/KU^ 
[02 2] 

4S©M*SFAD^^tCj:y§f#e3S*lS#SfflJl5e^^W-S AN3 HN£ 
<fctf HN-17 <3D^2:^-t01?feS o 10 CD AN3 EHt.fc.it HN-17 <Z>#&T* 
fctt^fiT. Fllifflfl&fC V642I APP, NL-APP, M146L PS-1, *fct±N141I PS-2 

cdna S: h7>X7i? h U 72i#iai|fec: h V A>:7>-$NS7ylz-f CJ: UIHJB 

ttiftiHlHa?Eg)flt«tcfeW& HN-17 <P»j|*<Pffii^ff#ftttfcjB*-t. BCD<fc^(C^ 
Pglft JC jgg & if* $ -!±fe#^HN-17©#^T * tt*#«T^, Fl liMJ&KI^FAD 
3tfe¥ (V642I APP, NL-APP, M146L PS-1, "WfcttNUlI PS-2 cDNA) SrmtllCL 
T h7>X7xf Mfc. 72 B# |SJ^ (C h U rty-f)i>—fflfeiT y -feW <fc 'J M^5E 
SrMSbfe, Tno Txj ttFADfc^fc h5^7i? 2/3 > LT^^^MBSfflSg 
#BItt^T3iacDaS£Lfe^«l©ipJiS±S.D.Sa%"r. 
[02 3] 

4 «CDM&SFAD3tfc-?-£ «fctfA/8 1-43 J; »J §l£® ;i £*l&#i?iifflfiS5E^C*f-t 
S HNG-17(PAlag^ L ^: (Ala-scanned HNG-17) COffi^fca^B-efe g». lOnM COA 
laSm^tl7c HNG-17 ffl#£T*fett##3ET, *J^«§lttiftS: 25 # M©A /3 1-4 
3T?^S (£±.r?*;i/) -t^>3!)\ £ fcttFll£Bfl&K: V642I APP, NL-APP, M146L PS 
-1, *fcttN141I PS-2 cDNA£ h7>^7i^ h (ffi<ZV\°*;i/) b, 72BHHf&lC 
hV A>^;i/-»T^-fe-f(Cj: yttfiJESrillSLfc. *tl-€tl<Dkl*B& HNG- 
17 TfimjfijET>#^>fX»*a>*ffi*ffofe. e^*{i^^7©Tfc^L 
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TjkLfc. :£±A*;MC;t3^T, 10nM (D ARGFSCLLLLTGEUDLP (T^5:5I 

VxfcA»P^e>«g|$4xfc) (II#J#-f : 2 5) ©#^£TT'^aW#lf^$: 25#M 

A/3 1-43T'72BS=|S-f y*^K- h htz.W>-&. *Bfl&?E<Z>J£^tt 75.3±4.4% (30 
0)Mfibfellift©5p%±S.D.) T% Aj8 l-43tCj:-5-f >3f a./*-*/ 3 > Kfctt-S 
*fflflS5E<£it^ (76.1±4.7%) i:|5l^-e&ofe 0 10nM (D HNG HNG-17 (D 

&&-fT~nm* 25<uM A/3 1-43fc-f >3f^- h Lfcl^it, HBj&JECDJfcgstt* 
29.3+0.9%* fcli 28.8±1.3%TfeU, m&WMiZlStt SSBJIS5E©Jt^ 

(30.0±1.6%) ^H^Tf&ofc. Tno Tj teFADJt'fis^y- S7>X7i?^a> 
LTVifelrtlMK, r vecj tt^? # - & h =y >X "7 * h L Tnoj « 

[02 4] 

4 ma>m* z fad»^ j; m * i-43tc £V3\%mz.2ftz> nmrnmrnzm ? 

& AGA-HNG : 4 2) <D3&J&£atf 0T'fe5. AGA-HNG 

<P#&T£fe«##&T, tProMEifrftfe 25gM<PAgl-43-gJ&g (r?*;i/B) ~r 
*fe«Fllfflfig{C V642I APP, NL-APP. M146L PS-1, *fct*N141I PS-2 cD 

na£ h ^~>~x:7 T '(yt*^7c~F) i~u 7^mhmc h u ^^^gMftr y -t 

Ma-;i/fcUT#**iM© hng &rav*T|!g«l©|llifc£:fTo fco r„o tj h 

^>7. 7i^<>H >LTHfcV*lflJB, TpcDNAj ti^K * # - £ h 5 > 7. 7 a: ? 
h b^ttIflSO^*T'fe-5o #A°^;i/«^T3IlI03®3iLfc^©5pi%±S.D.&^ 
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15 10 15 

Pro 

<210> 40 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<40Q> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Ala 

15 10 15 

Pro 

<210> 41 

<211> 17 

<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 
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<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Ala 

<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence 



<400> 42 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He 

15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 

20 

[HI] 

. Humanin cDNA VU-y\Z&»Z>^ V642I APPC J: &»fi5ES7> * :f ^>f X* 
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mm ft*. #%:R^gB#J (-934^?>600; l#I0>iggtt Humanin ORF ©M&J 
<7>i&mcttJ&L. ^(Dli&mmte -1 V642I APP 

{cj:ygp££*is fh/ecr Mffiomtikmztt-f z>*&ibo>m&*mzm-t„ fii 

/EcR |ifig{c V642I APP fen-K^S pIND (l/ig) £&iZ. lfig(D pEF-BOS * 
fc»-£ft^*t<Z)DNA®T/t£=r- K*<& pEF-BOS & 3 ^ h 9 >X 7 x 9 Y U ft 

^tx9^v> T*72i$iH*yi l fe „ h u > - mtcr v * w tc j: y sbisje 

pEF-BOS Zb^yX7aL? bLt-Mmt^tl^tinMmK&b^ 

> 9 -31-4 XmW&fr o fc Z. £ 
[02] 

x?**^ y>CJ: UfltiVSfiS V642I APP ©*3SK:J:4#iBllirifiJE»cfeW* 

DT63 £ DT171 ^ O - >©^Sratt-0T'fe.5. Fll/EcR SfflflgJC, I^^V^ 
V642I APP y^Xi? Kt*tC pEF-BOS, DT63, *fe»DT171 (DT63£D17 
Ut pEF-BOS tCfrn-^-fbgfrT^-S) S:h7>X7xj f hU Ponasterone ( 

i^^yy) MSrffofc. x^ z'-i yy$m*:fit>&^m%$L%.vr~ 0 x? 

. DT63£:DT17mSI 1 IC^^tlTV^. 
[0 3] 

FAD»e : ?-©»3SlC«kySt#3n«#frjgj|H]|SjEK:feW« DT63 ?0->« 

t Lyjc-TET- &&„ FlljiflljatC pcDNA V642I APP, NL ' APP, MM6L PS 1, t> 

L<fi N141I PS-2& a- K1"S pcDNA hftlC. pEF-BOS (vec) DT63 £ 

3-Kt5 pEF-BOS 5: h^>X"7x^7 h b 72B#Hig*L£„ flUU&JE & h U A> 

h7>^7x^ i/3 ><0*giR©¥*&±S.D.S:* , t. 
[04] 

FADJ&'fe^CT) h7>X7i^>a > tC J: <E> Fll MM<DMW¥c,\Z&tf & DT29, D 
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T44. DT171 ? □ - >«5:^tIT'*5. B3£HilfC, FllfflB&tC 

pcDNA V642I APP. NL-APP. M146L PS-1, =fe> L < « N141I PS-2S:=I — K 

pcDNA £&IZ. pEF-BOS (pBOS) DT i?D->?:3-Kt6 pEF-BOS 

(C<fc»;S!l€bfeo DT29£DT44tt0 1 IC^£ ;ftT 3 oCD^Ufcfe ^BHCffo t=. 

^--b-;i/^MBS5E©Jt^ (h7>X7xfi/3>4b, pcDNA+pBOS) 

[05] 

K PHN ©M&St0t*fe4 o FllifflflglC^K?*- (pcDNA) 
V642I APP. NL-APP. M146L PS-1, =fe b < tt N141I PS-2£n-K-t£ pcDNA £ 
pFLAG HN pFLAG (pHN) Sh5>X7o.^hb 72B£ 

[06] 

V642f appTc jf y «Wa"K¥WftllB^ic^6, pHN v ^Yh b 

fcFll«Jfi^e>©«*±»©«I«»*S:^"rH , ^»S. FlliWJfiK: pcDNA 
V642I APPSrn-K-r* pcDNA Mf*#lEK'3^h7>X7inb, 18 
%FBS£-g-fr HaaF-12 tf 2 HSIB#*bfeft, CM/Fll-pHN (CM/ P HN) , CN/Fll-vec 
(CM/vec) , *fctt*f»**ifi (18%FBSfc-£tf*rUH HamF-12) T*67B#HJg^ 

Mmtt&wfrLit.. ttfct3ia<Pi ! toaL . fe%BMgffi<o¥^±s . D . %ji-r M p<o qj 

Student © t fftJfeK: 
[07] 

pHN£ h5>^7x^ hbfcPHliM©««±»K:***l* HN jKUX^K® 
ftffiRjStt&aH-HT?**. /Hi, HUfittlfi* (30 /Bg protein 

) &£t>*fg#±?f (20 /il) SrTris/Triciney.n/S^gJft, StFLAGMflt £ ffl V* 
fe4 -fu v h£ff-3fc*S*3:aVf ( 1: h5>X7xi'J/3>«:b©lllfi; 



2000-3085469 



* - ■ #2000—201456 

2: pFLAGfc F5>^7i? NLfeM; 3: P HN£ F5>X7i^F LfeiWlfc) 
. #<D/N°*;b«\ pHN. pHNG. *fc&pHNA 4 h7>^7x^ Mfe»fi0«i± 
»£H«K:»#fLfe«:S|iT*»^ ^#_h^nfi{c-^**l-g. HN jK 

K©#>f IS^bfeM© sHN-FLAG (MAPRGFSCL 

LLLTSEIDLPVKRRAGTDYKDDDDK : TWt FLAG* £*) (B2^J## : 6) ©-f UJrfn 

[08] 

o FllMiC pHN. pHNA, *fcttpHNR (L9R HN^n-FfS pFLAG) 
7xnU 72l*|H*K:|inBJllrm*fiJ:tJ«SP«±»SiaJRU. 0 7 £H«l$C#iFL 

TA*;i/ : HN©S/^^-;HB^^?Stt$:^f 0T?*§„ EGFP cDNA (l/->2 
) , HN-EGFPgfc'o' cDNA (l/->3) , HNR-EGFP cDNA (l/->4) $:Fllg|fl§ 

Ch7>X7x;?hU 72l$|igftK:iMiB#lffitt (£T-**/I/, 10m«/1/->) * 
fcttjg^fcjj (^TA»;i/, 20/ig/\y-y) £jftEGFP;Jf u ? p— rjisfn.fr (1/20 
00) fecfctyHRP^m^i^^rlgG^ (1/5000) £/§^fc-f 2W7*D y MC«fc US? 

[09] 

V642i APPtc«t vmmzti&wmmMmiz&vz. (shn) &&x$^<Dm 

mff3m&#<D%bm&B? FiiMflSic V642I APPfen-F-fs pcdna & 

tl^&M© SEN (5t*<D HN) (S2«-lf : 5) , sHNG 
(S14G) (BCft|# g : 8 ) ; oHNA (G8A) — 0) , CSfe/j-Lfe sHN (7) 
#V T-M (C8-C8) , fej;t>* C3fc© KRRA S: AAAA iCfiilLfc sHN (KRRA21/22 
/23/24AAAA) (SB^U## : 1 0) T'jHLfe. h5>7«7x^i/3> 72« 
(C. K 'J A 1 > 7*;i/-Pi7 'V t ^ C J: >J M5B 4 if L fe 0 8I©«4Lfc*i 

[010] 

M146L PS-1, N141I PS-2, $.f=.l$ NL-APP IC J: »JS*3*lS#ftJlM0EfC;&tt 
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•5 sHX sHNG, sMk<D%}$k$:ijk-fmT*$>Z>o g9hBi(C, M146L PS-1 

, N141I PS-2. NL-APP cDNA $:h7>^7ii'Mfe Fll ffiB&Z, 

&mm<D sBN (5c*© HN) , sHNG (S14G) , ttclt sHNA (C8A) TffllJll/fc. 

[011] 

FADae^^fcj: >)mmzixz>nmmMic&v2> p hn. p hng, p hna 

CDMS:^t0T*fe5. FllijfflB&lC^?*- (pcDMA) V642I APP, NL- 

APP. M146L PS-U %L<tt N141I PS-2&3- -5 pcDNA pFLAG * 

fett HN $:n-K-r-5 PFLAG (pHN, pHNG % Sfctt pHNA) & K5>X7i7M 

[012] 

•f-© « t»w»^ifr©«t« ©^« i»7 R-tWT »>ft , wtt - » T 3 mams. \,trmm.<r> 

W±S.D.fea%^". 

A: ~*r>fy Q79 ®^ic«fcy§r#e3Sti«#iSSBJS5Etc 

pHN, pHNG, pHNA ©S&m©^$n o Fll/EcR jjfflflgfC, X7^V 

>R#SE Q79 mm^^mi K£&IC, (pFLAG) , pHN, pHNG 

, %b<tt pHNA£ hy^^7i? h U V>##T(+)S;fe»##:aT 

(-)-e 72i^^»ufco «5B& h y A^^-ttr^t-f (c<fc yajgufe. 

B: X?#V V>TfJtiS*l6 NL-APP, V642I APP, M146L PS-1, N141 

i ps-2 ©^tci. y g|g&- <*4isMffl^k:&tj&, phnctj-j s^x^x 
^$/a>lC<kS^jg)&«I«![^o A fcWt^ftf, Fll/EcR jffljgtc, x*#-fy 
>M#MFADit^-^^X^ Kil&tC, pFLAG pHN 5b7>^7i^M 

, x#^yy#fcT(+)*fett##£T(-)"P 72i*KIMUfc. ifflJSJE&hy 

C: x^^-ry>-e^#$tlS Q79 ©IS^fCj; U §[#jg3StlS#M«Hiig5ElC 
fett-S. sHN. sHNG. sHNA ©S&^CD^$P 0 Fll/EcR IfflJ^fC, 17^7 
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>MmM Q79 ^7X5 K^7>^7i?hL, 1 fift © sHN, sHNG. s 
HNA T'MmL. ^CD^x^^Vy>#«T(+)*fcli##feT(-)T*^#Lfe 0 x 

D: X? jf-f y>7*SM*3tt« NL-APP, V642I APP, M146L PS-1, N141 
I PS-2 ©««K:J:y5rSjBia*i«#»IBJB0Elcfe»*, sHNCDW^^ffli®!^ 

. C ilHC^#T% Fll/EcR HJilSfC, X?**-f yy^MFAD^^-^^X^ K 
5:b7>X7x?hU l/eM©sBNTfMLfc|ft, x? #>f y y#£T(+) * fctt 
##&T(-)T*«*Lfc. x*#>f y >fiM$®72l*m«c«irjtt?E& h U a°> 

[013] 

ALSHStSODl^Hflc (C «fc »J M 3 *lS ttftiMJftJBK: £ HNfc J; tf^©«}gl$ 

A: ALSWjgSODlgj|(»g)%3atCJ:»J3l»an^»i>iBiWJB%K:feW-&. P HN©:3 
h5>X7x^ i/a >©£ftlfl©:7<#L Fll mS&lZ, MSm^mm SODl (S0D1 © 

) , pHN t±Uc h5>7>7x? h fflBSJE?: N U /\°>y;i/-#|^T 

b: &s®msommsift<Dftmiz&t)mmi<nz>wmMmmzi3V}2>^ shn. shn 

G. sHNA ®S»*CD^*n. Fll JHJftlC, A4T. G85R, £7cteG93A SODl 5:3 

-K-T-6 pEF-BOS?b h7>X7i? h 100 a M © sHN. sHNG, *fctt sHNA 

[014] 

tt*»fc**M*S:ja*Lfc. sHN (10nM, 1 

OaM) , 10nM sHNG. 10 sHNA ©#«T* fctt##«ETT* 25 ^ M ©A 

01-43 X' 72 BfrlBM&ffibfc. A 0 1-43*531© Mttl6li»mttC, BasLfefcHtftK 
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, ±gBfcHCIB««>sHN*fcttsraAfc50iaMfflApi-43fcS:*t?«f»3Si«%S:|»* 
[015] 

A/s(c<fcysi^s^s^o^#^©ifflia?E{cfe^§ hn ©as^tat'fe 

•5„ K^LfcM© sHN. sHNG. SfcJi sHNA ©##T£ 

fe«##«TT' 25mM ©A/8 1-43S:*fllUfe. HN* V K©**IttH 1 4 

umic^ofc. A0M©Nft&e>72i$ra&K:ra?E& h vxyfju-nmyv 

**«»ftS IOmM sHN Sfctt HNlNMl^#*T*fett##:firF, 2(>MM©xh 
*-y--f FT72#|BHI«u:«taiUfe. ^©giatt^J&KfcfcSiatfv^ Mt£© 

[SI 6] 

A/3 (C«fc Ufl#3?lSl5!Jf^M#S©i(ffl!a5EK:fiWS HN ©3&lflS:j*t-HT*& 
So q«K»Kifl[tBa5ttfeLDHjiK:J:mBMgttfe ; Er.jr-Lfe. Dftggg 

StWfSfc. HwbfcM© sHN. sHNG, Sfctt sHNA ©#«T*fctt##:fi£TT* 
25yaM ©A/3 l-43Sr^M GfeT fflijf U ^fTfflWttHll tiff icf^) fe."" 
A/8MBI*6ffl24, 48, *fett72»IHtftK:»«ae*©LDIUIS:asfebfe. HNjKU* 
^ P©#£T*fett##£TT*20/iM©xh;Ki?--f KtMLfettl^bfflLDH 

HI* 3 @F©3fi]£ L fc5l*©¥*!±S.D. Sr^-f „ 
[01 7] 

— A g 1-43 l C>feU»yan5liJ-f^*gOTffi©iWai?Et=^tf S HN ©aftjft&a*-frBi 
T?&6. Calcein-Al8ft«ffl»SiSn<-rat3«il««l*T**S. W««tt#gS: 
, 0SL£S«Sffl HN^U^-/^ K©#*T*fett^#«Tt? 25 /iM ©A/3 1 
-43£§s;&tlL£„ HNjK'J K-ff- KO**ttHl 4 t BIHtCfTo A01-43 M 
© 72 l$|8!&fC Calcein-AM -eSSfifcfrofe. MK{Cfcil£g3fcii£iffl,S§T*& 
53^5:«t. H#©26»«:^>Bi<£.fc3ig*fv\ lf3Stt©&SiB*S#fc. 0 
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[018] 

Lf~mm&m<D HNjKU^^K©MT*fett*#«T"r ©A/S1-43& 
gsiflLfe. HNjKU^^ F«)»«iai 4 £p?*ilM?ofe . A01-43 #1310 72 

isiamic caicein-AM T?sfe£&frv\ «Mfi»K&jwje bfc. mm^momyt^ 

git 36960 (unit/well) fcff-Jfgft, £*lfc#Hrt»&HL3IV*fc. 
[Ell 9] 

t-^19mer (b) , £ £ &DT77 (c) & :/n -^"fc LT/W ^"U #V (1 
:flg, 2:^R. 3:#&ffiJ. 4:*®, 5:fl&jgL 6:]|i, 7:W*. 8:fffHS. 9:/M», 1 
0:Pli, ll:JWu 12:^#fJieito3^) „ (d) (iHC>>- £ -acting -fa - 

•to mm(Dmmiz'j>ft< t%3mn^. z.nnmm<DU^m^o 

[B20] - 

bfcsKUA-RNA (2/tg/V-» £ 1.2% T#n-X 4*71/ 7?«M,»K>U ^D7h 

#L mm^t=.ry^^.y^m (£_t) s^tt/s-actin (£t) s^n-^it 

6: WIS, 7:fflH, 8:/J\ffi. 9: ff, 10:£jfs ll:«r) „ 

<Dm*&Mmm&<Z)tfVk-KMtf-7n v NStlfci/- h (1:BMKI& 2: Mil. 3 
4:^®3g. 5:/Mj. 6:«f) *«Lfe7>*-fe:/XHN £ 

T*£ § <fc 3 ;i/ £ S CSCDflififi&CD/K 'J A-RNA& lx- >6{C^Kr LT A>f 

[02 1] 



2000-3085469 



#2 000-20145 



V642i app tz£*)nmzftznmmffi<nmi&ttiz&vzmxi£nmft<b®%:Z 

tC V642I APP cDNA &b^>X7x£ hi, 72l#IS&tCjj®ie36S: hi) KZtZfto- 
•ftTft-f lC«fc»JSJ£Lfc. £±©A*;Mi, E^L£J:?&N:£5g;k$cHN© 
*aMg*&5*f. *±©/**;H4, AN2 HH0>C£ff V * 

^ K©ftUM6*fcaV*-. 3 0ffl3*£Ufc2U*©W±S.D.«:as'*. Zl©/1*;i/ 

CH2 2] 

4a©J4ftSFAD»fi-3F-KlJ:y3F$je^SnS#ailBJfijEK:*»* AN3 HN£ 
itJf HN-17 ®M5:itST'fe§ a 10«iM © AN3 HN*felt HN-17 ©#ST* 
£te##£T\ Flljfflfl&lC V642I APP. NL-APP, M146L PS-1, *fettN141I PS-2 
cDNife }>9>X7a» h - L, 72Bf BBflfelC h U A > :7/l/-SMfcT >V "fe "HC i: »J jfflgg 
^ESiJ^L^ (£Jt/\'*;i/) o *_fc©A*/l/i:T©/«*/]/tt. FAWtfi^f-IC * S 

#jgwiia?E©«nwtcfetfs hw-17 ©^©ffia-j^^a^^^-ro mo&o\z& 

M»K:»a!Si«inS-efc^HN-17©#^Er*fett*#«TT, Fll*Bfi£fC:g-FAD 
itfc^ (V642I APP^MHIPP, M146L PS-T/lfefcteN141I PS-2 cDNA)~S:B« Kit" 

T h7>X7x^ hbfe. 72^^mtc h VXyffr-m&Ty*^ ted: VJM&E 
SrMSbfeo r n o Txj ttFADftEHFfc h 9 > X 7 x ? S/ a > IT V>&v>j»flg©ifg 

». *BItt^T3ia©$fcStLfel6ill©3pJ©±S.D.S:i%"r. 
[02 3] 

4 «©J|& 5 FADJtfi-f-fc J: If A /3 1-431C «fc »J §f £jg 3 S tlS #«»]»JE 
& IING 17©Alagil%£fr (Ala ocannod HNG 17) ff*Wfr&M*W£&£n 10nM ©A 
lagglStlfe HNG-17 ©#£T£fe»##£T. #Jft*g##i&& 25jttM©A/3 1-4 
SX-teM (£.±J**)l) -r-2>A\ *fe«Fll^flS}C V642I APP. NL-APP> M146L PS 

-l, *fe«Ni4ii ps-2 cmtev^y?*? x.t> h (ffi©A'*;u) u 72t$f^(c 

vvrtz/7fr-m&Tvi><<\z&>)mm£itmfeLiL. -en-e*i©Aia*#i hng- 

17 Tf«rjfi?E7>*^>fX«r*©iftfl}S:fjofc. S#iaai±^7©T^L 
TV^S. *ft**l©Ala«SMfc©7S ^»Ki5»Ui, JB(Cffl#l« : 2 5-4 1 IC 
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*tb£o Mitf, &±rt*JliZ]3^T. 10nM (D ARGFSCLLLLTGEUDLP (T;fc££3f 

v^A&p^e>«#i£*i,fe) (wm&-% 2 5) o#^tt-io^#^?: 25^m 

A/Sl-43T*72B#|^-f >3r^- K L£t§it!\ *Blii§5E<Z>.tfc^» 75.3+4.4% (3® 
©MLfcH^O^ + S.D.). Aj3 l-43(C<fcS-f >^prL^<-i/3 >{Cfeft-5 
MflS5E©it^ (76.1±4.7%) lOnM © HNG HNG-17 © 

#«ET-e'#^5: 25^ A0 l-43£>f >=*^/<- h bfcl§-&«. Mmtt<DStm&"t 
29.3±0.9%£fett 28.8±1.3%T?$>»J, *S^MJC;i3tt£ifflfl&^<Z)ifc^ 

(30.0±1.6%) UnmX'^^fco Tno Tj l£FAD3H£-y- S: h7>X7i^>a> 
LTVN^Vx^fig, rvecj hy>X7i? N U£*fflfl&. Tnoj l± 

[H24] 

4 3 FADite^fc «fc t/A /3 1-43{C cfc'Jgl^jg^Sn-S WSiMil§?E JC*f^ 

S AGA-HNG (SjJ#|«: 4 2) ©M5^t0T'*5. Ht*fc?gS© AGA-HNG 
g>#&T£fete##&T, ^J^il#M& 25MM©Ag i-43-e^agl 0°*;i/B) 

*£&Fllifflfl&fC V642I APP, NL-APP, M146L PS-1, ££&N141I PS-2 cD 
NA£ b 9 >1^7 a> h (A*~;i/C~F)~ T7"72iHB«K: h U A> ://1/-*»y srfe" 

hu-;inhxm^^mm<D hng ^m^xm^mm^n-ot^ r no u & h 

^yX73i>7?/a > LTV^&^ifflflS. TpcDNAj tt^?^-&h7>77x^ 
h Lfc*BflS©»g*^*S 0 #A°*;Wi:£T3IIi©^L£j^©W±S.D.£:^ 

to 
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